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American Society of Civil Engineers 


Fall Meeting — Washington, D. C. 


Hotel Statler 


Resistration and Ticket Sales at Hotel Statler 


Welcome by District of Columbia Section 


Engineer-Contractor Cooperation, a Joint 
ASCE-AGC Activity 


Byron Brrep, 


Arn 


Introduction to Washington, Wednesday, November 2 | 
10 A.M. PRESIDENTIAL ROOM, HOTEL STATLER | 


Welcome to the District of Columbia 


Bric. Gen. Gordon R. YOuNG, 
ASCE, Engineer Commissioner, District of 
Columbia, Corps of Engineers, U.S. Army 


M. 


of Columbia 


ASCE, President, 
Section, ASCE; 
f, Engineering Division, Washington, 
District 


Response 


Corps of Engineer, U.S. FRANKLIN THOMAS, 


Registration Desk Opens 9:00 a.m., Tuesday, November 1 . 


President ASCE, 
1y. Dean of Students and Professor of Civil 


Nov. 2-4, 1949 


Engineering, California Institute of Tech- 
M. nology, Pasadena, Calif. 


Address 
Lucius D. Cray, Hon. M. ASCE, Maj. 
Gen. (ret), Former Commanding General, 
U.S. Military Government in Germany. 


General Session—Role of the Engineer at Nation's Capital 
WEDNESDAY AFTERNOON—? :30 P.M., PRESIDENTIAL ROOM, HOTEL STATLER 


At 


Presiding: Gail A. Hathaway, M. ASCE, Chairman, Technical Program Committee; Special 
Assistant to Chief of Engineers, Office, Chief of Engineers, Department of the Army, 


Washington, D.C 


Related to the National Scene 


The Role of the Engineer in Washington as 


Planning the National Capital—General 
Objectives and Problems of Obtainment 


wichT W. WINKELMAN, M. ASCE, Paut WoorTron, Washington Member, U. S. Grant, III, Assoc. M. ASCE, 
President, AGC; President, D. W Editorial Board, Chilton Publications, Maj. Gen. (ret), Chairman Emeritus, 
n Co., Inc., Syracuse, N.Y.; Co- Washington, D.C National Capito! Park and Planning Com | 


loint Cooperative Committee 


Social Activities, Wednesday, Nov. 2 


12:00 MEMBERSHIP LUNCHEON 


Congressional Room, Hotel Stat- 


Special address 
G. HorrMan, Administra- 


\ll members, guests and tor, Economic Cooperation Ad- 
invited. ministration, Washington, D.C. 
Toastmaster 
\ rm N. Carter, Assoc. M 7:00 DINNER-DANCE 
AS General Chairman, Fall Congressional Room, Hotel Stat- 
Committee; Manager, ler, Formal dress optional. Special 
Division, Associated tickets for dance only available for 
Contractors of America, ASCE Juniors and members of 
shington, D.C. ASCE Student Chapters. 
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mission, Washington, D.C. | 


General Excursion— 


White House 


Immediately following the Wednes- 
day afternoon General Session, an in- 
spection of the White House is sched- 
uled. All members, guests and ladies 
are welcome to make this personally 
conducted trip. See note under Ex- 


cursions 
| | 
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Sessions of Technical Divisions, Thursday Morning Noy. 3 


All Technical Division Sessions will be held at the Hotel Statler 


Hydraulics Division 


9:30 A.M. CONGRESSIONAL ROOM 

Presiding Lorenz G. Straub, M 

ASCE, Chairman, Executive Com- 

mittee, Hydraulics Division; Director, 

St. Anthony Falls Hydraulic Labora- 
tory, Minneapolis, Minn 


9:30 Sedimentation Program of the 
Federal Agencies 

Cart B. Brown, Assoc. M. ASCE, 

Head, Sedimentation Section, Soil Con 

servation Service, Department of Agri- 
culture, Washington, D.C 


10:00 Hydrologic Program of the Federal 
Agencies 

Merritt Bernarp, M. ASCE, Chief, 

Climatological and Hydrologic Services, 

U.S. Weather Bureau, Washington, D.C 


10:30 Water Resources of the Middle East 
A. L. Waruen, Director of Engineer 


ing, U.S. Bureau of Indian Affairs, 
Washington, D.C. 


City Planning Division 
9:30 A.M. FEDERAL ROOM 


Presiding: L. V. Sheridan, M. ASCE, 
Chairman, Executive Committee, City 
Planning Division; Consultant, 
City and Regional Planning, 
Indianapolis, Ind. 


9:30 The New Towns Program in Britain 
Prepared by 
T. C. Coorer, Senior Planning Officer, 
British Ministry of Town and County 
Planning 


Presented by 
Jacosp L. Crane, M. ASCE, Consult- 
ing Engineer and Assistant to the Ad- 
ministrator, Housing and Home Finance 
Agency, Washington, D.C 


9:50 Urban Expansion——Problems and 
Opportunities in American Metro- 
politan Areas 

C. McKim Norton, Executive Vice 
President, The Regional Plan Associa 
tion, New York, N.Y 


10:10 Discussion 
AuGur, Urban Planning Officer, 
General Services Administration, Wash- 
ington, D.C. 
T. T. McCrosxy, M. ASCE, Execu- 
tive Director, Greater Boston Develop- 
ment Committee, Inc., Boston, Mass. 


10:25 Symposium on the Comprehensive 
Plan for the National Capital and 
Environs 


The Plan Contrasted with Other City 
Plans 


18 


HARLAND BarTHOLOMEW, M. ASCE, 
Harland Bartholomew and Associates, 
St. Louis, Mo. 


Principal Features of the Plan 
Joun Noven, Jr., Assoc. M. ASCE, 
Director of Planning, National Capitol 
Park and Planning Commission, Washing- 
ton, D.C 


Techniques in Guiding Suburban 
Planning 
F. W. TuemMuer, Assoc. M. ASCE, 
Director of Planning, Maryland National 
Capitol Park and Planning Commission, 
Riverdale, Md 


Determining Conditions in Rede- 
velopment Areas 
H. Cary, Jr., Director, Bu- 
reau of Public Health Eng., Health De- 
partment, District of Columbia, Wash- 
ington, D.C. 


Discussion 


Surveying and Mapping 
Division 
9:30 A.M. PAN AMERICAN ROOM 


Presiding: George D. Whitmore, M. 
ASCE, Chairman, Executive Commit- 
tee, Surveying and Mapping Division; 
Chief, Research and Technical Control 
Branch, U.S. Geological Survey, Wash- 


ington, D.C 


9:30 International Cartography 
Ropert H. RANDALL, M. ASCE, Chief 
Examiner, Surveying and Mapping, U.S. 
Bureau of the Budget, Washington, D.C. 


10:00 Discussion 

IsAIAH BOWMAN, President Emeritus, 
Johns Hopkins University, Baltimore, 
Md. 

Brig. Gen. Herspert B. Loper, Mem- 
ber of Photographic and Survey Section, 
Joint Staff, Department of Defense, 
Washington, D.C 


10:45 National Geodesy and Topographic 
Mapping—Status and Program 
L. O. Co_pert, M. ASCE, Director, 
U.S. Coast and Geodetic Survey, Wash- 
ington, D.C. 
W. E. Wrarner, Director, U-S. 
Geolegical Survey, Washington, D.C. 


11:00 Surveys and Maps for Industry 
Putuip Kissam, M. ASCE, Professor of 
Civil Engineering, Princeton University, 
Princeton, N.J. 


11:30 Discussion 


WaLTeR GREEN, Glenn L. 
Company, Baltimore, Md. 


Martin 


Carr. O. S. M ASCE 
Chief, Research Section, Division 
Photogrammetry, U.S. Coast and 
detic Survey, Washington, D.C 


100) 


Power Division 
9:30 A.M. SOUTH AMERICAN ROOM 


Presiding: Milton G. Salzman 
ASCE, Chairman, Executive com 
mittee, Power Division; Hydra 


Engineer, Ebasco Services, Inc. Nev 


York, N.Y 


9:30 Hydroelectric Aspects of the Wor 
of the Corps of Engineers 
H. G. Rosy, M. ASCE, Chief. Hyd; 
Power Branch, Engineering Divisio: 
Civil Works, Corps of Engineers |S 
Army, Washington, D.C 


10:00 Experience of U.S. Bureau of 
Reclamation in Uplift in the De- 
sign of Masonry Dams 

KENNETH B. KB&ENER, M. ASC! 
Chief, Dams Engineering Division, S 
Bureau of Reclamation, Denver, Cok 


11:00 Report of Subcommittee on Uplift 
in Masonry Dams 
Ross M. Rrecet, M. ASCE, Chairmar 
Subcommittee on Uplift in Masonry 
Dams, Power Division; Head Civil Eng 
neer, Design Department, TVA, Kno 
ville Tenn. 


Structural Division 
9:30 A.M. PRESIDENTIAL ROOM 


Presiding: Craig P. Hazelet,M. Ad: 
Chairman, Executive Committee Jtruc- 
tural Division; Hazelet and tras 
Consulting Engineers, Louisville 


9:30 Design of Soap Lake Siphon 

Ropert Samer, Assoc. M. AX 
Civil Engineer, Bureau of Reclama! 
Denver, Colo. 


10:00 Reconstruction of the White Howse 
W. E. Reynowps, M. ASCE, Con 
sioner, Public Buildings 
Washington, D.C. 


Discussion 
R. E. Dovcuerty, Past-Presi 
ASCE, Advisory Counsultant, New Yo" 
Central System, New York, N.Y 
11:00 International Standardization © 
Timber Testing 
L. J. MARKwaror, M. ASCE, Assist 


tory 
Director, Forest Products Labora 
Madison, Wis. 
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Sessions of Technical Divisions—Thursday Afternoon, Nov. 3 


Air Transport Division 

PAN AMERICAN ROOM 
> Alfred J. Ryan, M. ASCE, 
rm Frxecutive Committee, Air 


+ Division, Consulting Engi- 
neer, Denver, Colo. 


2:00 P.M. 


2-00 Airports for Metropolitan Washing- 
ton 
Punuiumes Moore, Director, Office of 
Civil Aeronautics Administra- 
Washington, D.C 


):30 Economic Basis for Airport Planning 


Par. H. Srarrorp, Chief, Airport 

ning Division and A. D'Arcy HAR 

Chief, Research and Analysis 

vision, Civil Aeronautics Administra- 

3:00 The International Civil Aviation 
Organization 


Paut A. Smirn, M. ASCE, Rear Adm., 
Representative on 
40 Council, Montreal, Canada 


sc. &GS., U.S 


Construction Division 
2:00P.M. PRESIDENTIAL ROOM 


Presiding Elmer K. Timby, M. ASCE, 
nd rman, Cxecutive Committee, Con- 
ruction Division, Howard, Needles, 


Tammen and Bergendoff, 
New York, N.Y 


2:00 Point Four Program of the United 
States 
Wittarp L. Tuorp, Assistant 
Secretary of State, Washington, D.C. 


2:30 Technical Research in the Construc- 
tion Industry 
F. Rasswemer, Vice-President, 
esearch and Development, Johns Man- 
ville Corp 


R 


3:00 Building Research in Canada 
Ropert F. Leccet, M. ASCE, Direc 

tor of Building Research, Canadian Na 

tional Research Council, Ottawa, Canada 


3:30 The Civil Engineer’s Place in the 
Building Construction Industry 

Mason C. Pricuarp, M. ASCE, Assis- 

tant to the Chief, Military Construction 

Division, Corps of Engineers, U.S. Army, 
Washington, D.C. 


Sanitary Engineering Division 
2:00 P.M. SOUTH AMERICAN ROOM 
Presiding: John H. O'Neill, M. ASCE, 


Chairman, Executive Committee, Sani- 
tary Engineering Division; Director, 
Division of Public Health Engineering, 
State Department of Health 
New Orleans, La. 


2:00 Solving Pollution Problems in the 
Potomac River Basin 
HarRo_p A. Kemp, M. ASCE, Director, 
Sanitary Engineering, District of Colum 
bia, Washington, D.C. 


2:30 Hygiene of Housing 


M. ALLEN POND 
Engineer, U.S. Public 
Washington, D.C. 


Chief 
Service, 


Assistant 
Health 


3:00 Aspects of Sanitary Engineering in 
Atomic Energy Production 
ARTHUR E. GorMAN, M. ASCE, Sani- 
tary Engineer, Atomic Energy Commis- 
sion, Washington, D.C. 


3:30 Analysis of Sanitary Engineering 
Research 

Etiassen, Assoc. M. ASCE, 

Head, Sanitary Engineering Department, 

Massachusetts Institute of Technology, 
Cambridge, Mass. 


Highway Division 
2:00 P.M. FEDERAL ROOM 


Presiding: Harold G. Sours, Assoc. M 
ASCE, Chairman, Executive Committee, 
Highway Division; Baldwin and 
Sours, Columbus, Ohio 


2:00 Highway Problems in Metropolitan 
Washington Symposium by: 
F. Cups, Jr., Chief Engi 
neer, Maryland State Roads Commis 
sion, Baltimore, Md 
S. Mutien, M. ASCE, Chief Engi 
neer, Virginia Department of Highways, 
Richmond, Va. 


J. N. Ropertson, Director of High 
ways, District of Columbia 
2:45 National Systems of Interstate 
Highways 
Tuomas H. MacDonatp, Hon. M 


ASCE, Commissioner, Bureau of Public 
Roads, Washington, D.C 


3:15 Highway Planning in Turkey 

H. E. Hits, Assoc. M. ASCE, Deputy 
Commissioner in Charge of Design, 
Bureau of Public Roads, Washington, 
D.C., and Chief, U.S. Highway Com 
mission to Turkey. 


Waterways Division 
2:00 P.M. CONGRESSIONAL ROOM 


Presiding: Commodore William O 
Hiltabidle, Jr., M. ASCE, Member, Ex- 
ecutive Committee, Waterways Divisicn, 
Director, Construction Department, 


U.S. Navy, Washington, D.C 


2:00 Problems of Subsidence, U.S. Naval 
Shipyard, Long Beach, Calif. 
COMMANDER Lewis C. Coxe, Public 
Works Officer, U.S. Naval Shipyard, 
Long Beach, Calif. 


Social Activities—Thursday, Nov. 3 


12:00 General Membership Luncheon 


Congressional Room. 
Presiding 
Currorp A. Betts, M. 


U.S. Forest Service. 


Address by 


Dr. Kart T. Compton, Chairman, Research and 
Development Board, Department of Defense. 


2:30 Ladies’ Excursion and Sightseeing Trip 
includes visit to the National Art Gallery and other 
‘anding buildings and areas in the Nation's Capital. 
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Members, ladies and guests. 


ASCE, 


September 


7:00 Stag Dinner-Smoker 


Engineer Center, Fort Belvoir, Va 


7:00 Ladies’ Dinner 


Informal. 
Civil Engineer, 


Presiding 
Mrs. Gam A 


HATHAWAY, 


South American Room, Hotel Statler 


Chairman, Women’s 


Activities Committee, 


Address by 
Mrs. THOMAS 
Liaison 


mittee. Subject: 
the South.” 


1949 


BURKE, 
Committee 
Chairman of Latin American Peoples Mandate Com- 
“Our Latin American Neighbors to 


President, Pan-American 


of Women's Organizations, and 
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Discussion 3:00 The St. Lawrence Seaway Hydraulic Engineer, Aluminum ¢, 


E. H. Hartow, Assoc, M. ASCE, FRANK P. Firer, M. ASCE, Consult- America, Pittsburgh, | "| 
Frederick R. Harris, Inc. New York, ant to the Division Engineer, North { 
| N.Y Atlantic Division, Corps of Engineers, 3°90 for Comprehensive 
U.S. Army, New York, N.Y. evelopment { 
L. A. Patmer, Head, Soil Mechanics Cor. 
Section, Bureau of Yards and Docks, Discussion ASCE, District Engineer, Corps of Pr: ‘ 
U.S. Navy, Washington, D.C. J. P. Growpon, M. ASCE, Chief ineers, U.S. Army, Walla Walla Was, $s. | 
Wa ruct 
| Student Chapter Conference 
TUESDAY, NOVEMBER 1, 1949 Trip S-3. Sanitary Engineering Trip afternoon trip to the David Taylor Mod 
‘ » Tinie. Basin at Carderock, Md 
| 8:00 a.m. Registration—Second Floor, An inspection trip through the Dale 
; Hotel Statler carlia Filtration Plant of the District of c 
Columbia water supply system, and Alll trips will terminate at approx. 
9:00 a.m. Assembly Congressional through the Blue Plains Sewage Treat- an ore the white 
Room, Hotel Statler ment Plant. Luncheon will be had en er Frotel. 4 
, Instructions regarding excursions by route at one of the government building 6:30 p.m. Dinner—lInterior Department 
Theodore M. Schad, Jun. ASCE, Chair cafeterias. 
Student Activities C eee § To be held in the Dining Room 
the Pall Meeting, and Engineer, Bureau N.W.. Washi DC 
of Reclamation, Washington, D.C. A visit to the Naval Ordnance Labora- treets, N.W., Washington, D.C 
tory at White Oaks, Md., followed by 
9:30 a.m. Excursions luncheon at the cafeteria there, and an 
Transportation to be by bus, leaving 
the Statler Hotel promptly at 9:30 a.m., Interior Department Auditorium, First Floc 


for the following trips: 


of the Interior Department Building, 
Trip S-1. Highway Trip | Local Sections Conference 
| 


C Streets, N.W. 


Consists of an inspection of the High 8:00 f D.C 
: .m. Welcome on behalf of D.C 
way Research Laboratories of the Bureau MONDAY AND TUESDAY P Section by Byron Br 
of Public Roads at Arlington, luncheon OCT. 31—NOV. 1, 1949 Presifent DC. Sata 
‘ the Pentag suildi and ¢ 
+ Sections of ASCE in the East Coast del tr 
“ § B J region will assemble in the Hotel Statler 8:05 p.m. Response by delegates from 


and near Washington. on Monday and Tuesday, October 31 local Student Chapters 


Trip S-2. Mapping and Bureau of Stand- and November 1, preceding the general 
ards meeting. 

This conference, which primarily is 

for appointed delegates of the Sections, 

will be open to any who may be espe- 


8:10 p.m. Remarks by FRAN«! 
Tuomas, President, ASC! 
An inspection trip through the Arling- 
ton photogrammetric laboratory of the 
U.S. Geological Survey in the morning, : : : jae 
with luncheon at the Pentagon Building, cially inter sted in the activities of 10:00 p.m. Adjournment 
ASCE Local Sections. 
Twenty-six Sections will participate 
in this conference. 


8:30 p.m. Special address 


and the afternoon to be spent in an in 
spection trip through the research labora In addition, members of Student Chaptes 
tories of the National Bureau of Stand are invited to participate in all other events o 
urds the Fall Meeting. 


Many Excursions Arranged for Members and Guests 


signe 
. ~heon ip wi end at 4:00 . 
Excursion Wednesday, Excursions Friday, Nov. 4 luncheon and the trip will end « 
at the headquarters hotel 7 
Nov. 2, 4:00 p.m. 2. (9 a.m.) Sightseeing Tour. Begin- 3. (9:30 a.m. and 1:30 p.m.) sigh 


ning at the headquarters hotel a tour of seeing and City Planning Tour. A to" 

1. White House Tour. At theconclusion public buildings in Washington will be about 2'/, hours’ duration is schecu™ 
of the Technical Program, an inspection tour made involving stops at the Capitol, be run morning and afternoon to 
is planned through the White House to Supreme Court, Congressional Library, historical and governmental iter 


view the plans and progress of its recon Washington Monument, Lincoln Memorial, District of Columbia and vicimity, ® 
struction. This tour is contingent upon Jefferson Memorial, the Lee Mansion, the including points of special interest ' 
whether it will be physically possible to Tomb of the Unknown Soldier, the Penta bers of the City Planning Div ; 
make the inspection, as the status of the gon Building, Washington National Air- 4. (9a.m.) Guided tours ne 
reconstruction at the time of the Fall Meet port, Arlington, Alexandria and Mount foremost surveying and maf g a6 
ing will determine whether this tour is Vernon, Va., via the Mount Vernon Memo Opportunity will be afforded spe 
feasible rial Highway. A stop will be made for activities and map reprodu 
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minum (, the follow ncies: 
U.S Arn lap Service 
: U.S. Coast and Geodetic Survey 
hensive Rive, Forest Service 
U.S. Geological Survey 
Je, U.S. Navy Hydrographic Office 
of Eng (0am onstruction, Highway and 
Walla, Wast tural D ms Tour. This tour is 
a led | an opportunity for the 
itstanding construction, 
y tural activities that are 
District of Columbia and 
- nvolve stops to view the 
eructio the 14th Street Potomac 
of the Pentagon High- 
rk construction of the Shirley 
Hig y, and returning via the 


vernon Memorial Highway, the 
ton National Airport, the K Street 
und the Dupont Circle 


Taylor Mod 


nance, Navy Department, operated for the 
development of ideas for naval ordnance 
and to apply them with maximum effective- 
ness to the needs of the Navy. The plant, 
which was substantially completed in 1949, 
involves a capital investment of approxi- 
mately 20 million dollars in property, plant 
and structures, plus 15 million dollars in 
equipment. It has many outstanding tech- 
nical facilities which are available at no 
other place in the country. The tour will 
end at the headquarters hotel at 1:00 p.m., 
following luncheon at the Laboratory. 


7. (1 p.m.) David Taylor Model Basin. 
A conducted tour of the David Taylor 
Model Basin is scheduled to afford an op- 
portunity to view the facilities and activities 
of the David Taylor Model Basin, which is 
operated for the solution of research prob- 
lems involving the design and operation of 
naval vessels and aircraft through the 
study of the performance of actual scale 
models under controlled conditions, and also 
to inspect the test facilities used for the solu- 
tion of problems in hydrodynamics. 


For members and guests who desire to 
vist both the Naval Ordnance Laboratory 
and the David Taylor Model Basin, a 
combined tour covering Tours 6 and 7 is 
also scheduled. 

8. (9a.m.) Blue Plains Sewage Treat- 
ment Plant. The sewage treatment plant 
of the District of Columbia, located at 
Blue Plains, D.C., on the banks of the 
Potomac River, is a primary plant with a 
rated capacity of 130 mgd of sewage, 
which, with new sedimentation and diges- 
tion tanks now under construction, will 
enable the plant to handle 173 mgd. A 
modern completely equipped laboratory for 
all routine and special analyses is operated 
in conjunction with the treatment plant. 


CLEARANCE FOR PARTICIPATION 
IN TOURS 6 and 7: Any non-citizens desir- 
ing to participate in the tours to the Naval 
Ordnance Laboratory at White Oaks, Md., 
and the David Taylor Model Basin will have 
to obtain clearance from the Office of Naval 
Intelligence through their respective embas- 
sies. 


ighway 
truction. 
the » (9a.m.) Naval Ordnance Laboratory, 
White Oaks, Md. The Naval Ordnance 
tory is primarily a research and de- 
Department tivity of the Bureau of Ord- 
Room 
g, 18th & 
D.C 
AM 


owing the ASCE Fall Meeting in 
ngton, D.C., a splendid two-day post- 
g tour to historic Williamsburg, Va., 
This tour will be by 


m, First Floc 


ding, 18th 


unged. 


half of D.C motor coaches leaving the head- 
lvRON Br ters hotel at 8 a.m. on Saturday, pro- 
C.  Sectior ng via Falls Church, Bull Run Battle- 
nd Warrenton to Panorama, thence 
the Skyline Drive in the Shenandoah 
legates from Park, the most scenic drive in the 
lapters ted States; thence to Char- 
the University of Virginia, to 
PRANK! 
lent, ASCI 


Post-Convention Excursion 
NOVEMBER 5 and 6 


Monticello, the home of Thomas Jefferson, 
to Richmond, the capital of Virginia, where 
an overnight stop will be made. 

Following a tour of historic Richmond, 
the party will proceed to Williamsburg, 
where, through the restoration and recon- 
struction of representative buildings, pri- 
vate residences and gardens, there have been 
brought back to life those elements that 
have contributed so much to the dignity, 
charm, and historic significance of Colonial 
Williamsburg. 


This tour has been especially arranged for 
the American Society of Civil Engineers and 
is conducted on an all-expense basis for 
transportation, meals and lodging at $43.50 
per person. The trip will terminate at the 
headquarters hotel at 7:30 p.m. on Sunday, 
November 6. 

All inquiries and requests for copies of 
the descriptive folder on this tour should be 
addressed to: 


Mr. L. PREBLE 
Convention Manager 

United States Travel Agency 
807 15th Street, N.W. 
Washington 5, D.C. 


lent Chapters Make Hotel Reservations Early 


her events o! Statler Hotel in Washington, D.C., 
uarters for the Fall Meeting of 
events, unless otherwise 
held in this hotel All at- 
gt ting are urged to make re- 
rvation of hotel accommoda- 

possible. 

‘0 assure accommodations at the Head- 
uarters Hotel Statler, requests should be 
tceved by the Hotel Committee before 
tober 12. Later applicants will be as- 
‘igned to other nearby hotels. 

Rat Hotel Statler start at $5.00 


SCE. 


=) $8.00 double, with a rate of 
At le room with twin beds. 
chedulk 
T 
to p 'ypical Hotel Rates 
rest SINGLE DovusLe 
y, from $5.00 from $8.00 
st 4.00 7.00 
6.00 9.00 
3.50 6.00 
4.50 6.50 
g 35 5.00 7.00 
4.85 7.85 
5.00 9.00 
mn 
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Requests for reservations should be mailed 
to Vincent B. Smith, Chairman, Hotel Com- 
mittee, c/o Sales Department, Hotel 
Statler, Washington 13, D.C. Mention the 
ASCE Meeting in all inquiries. For con- 
venience use the reservation blank printed 
on page 93 of this issue. All requests will 
be acknowledged. 


Information Desk 


An information desk will be maintained 
on the mezzanine floor of the Hotel Statler 
from 9:00 a.m., Tuesday, November 1, 
throughout the days of the Meeting. Mail 
will be delivered to members at addresses 
given on registration or held at the registra- 
tion desk. All undelivered mail will be 
forwarded to home addresses at the close 
of the meeting. A special message service 
will be in operation at the registration desk. 


Women's Committee Room 


A Women’s Committee Room will be 
reserved as Ladies’ Headquarters for the 
ac¢duration of the Fall Meeting. Here the 
ladies will find a convenient place for meet 
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Hotel Accommodations and Meeting Headquarters 


ing their friends, planning their activities, 
playing bridge, Members of the 
Ladies’ Committee will be on duty to as- 
sist with advice on shopping and sightsee- 
ing. The ladies are invited to make full 
use of their headquarters. 


etc 


Committee Chairmen 


Archie N. Carter, General Chairman 
Daniel C. Walser, Vice-Chairman 


CoMMITTER CHAIRMAN 
Technical Program .Gail A. Hathaway 
Committee to Co 
operate with 
Other Sections 
Student Activities 
Transportation 
Entertainment 


Charles J]. Stevens 
Theodore M. Schad 
S. E. Ridge 
Clifford A. Betts 


Women's Activi 

ties Mrs. Gail A. Hathaway 
Excursions A. G. Fiedler 
Finance T. Ritchie Edmonston 
Hotel and Regis 

tration Vincent B. Smith 
Publicity Alfred C. Stiefel 
Reception Frank L. Weaver 
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FIRST CONTINUOUS-SPAN prestressed concrete bridge was designed by Gustave Magnel, M. ASCE, for Meuse River crossing near Namy; 
This Sclayn Bridge has concrete girders cast in place and prestressed by 0.276-in.-dia wires assembled in cables 420 # | long. th 
Compressive stress in concrete does not exceed 2,160 psi. oe 


Belgium 


is, full length of bridge between abutments. 


Enterprises Blaton-Aubert 


Prestressed Concrete Used for Boldly 
Designed Structures in Europe 


E.R. SCHOFIELD, M. ASCE 


Principal Assistant Engineer, Bureau of Engineering, Survey and Zoning, 
City of Philadelphia, Pa. 


THOSE in charge of the Walnut Lane Bridge in Philadelphia, the first 
prestressed concrete bridge in the United States (see Mr. Schofield’s 
article in CIVIL ENGINEERING for July 1949), felt that the engineers re- 


sponsible for its design and construction should get first-hand knowledge of 


the methods used in Europe. 


Mr. Schofield headed a party of six engineers 


and contractors connected with the Walnut Lane Bridge who visited 
Belgium, France, Sweden, and England in June 1949. Here he briefs his 
observations of a variety of applications and techniques of prestressing. 
The illustrations are furnished by C. C. Zollman, Jun. ASCE, staff engineer 
of the Preload Corporation, New York, N.Y. 


EUROPEAN STRUCTURAL EN- 
GINEERS are now using prestressed 
concrete for bridges, buildings, hang 
ars, dam ties, railroad ties, tanks, 
water pipes, aqueducts, sewers, poles, 
piles and runway paving. The neces- 
sity for the replacement of the many 
bridges destroyed during the war in 
Belgium and France has given great 
impetus to the use of prestressed con- 
crete construction. In both these 
countries and in England, the demand 
for rapid replacement of the many 
buildings destroyed during the war 
has led to the building of factories 
for the prefabrication of prestressed 
concrete structural units. Pre- 
stressed concrete railroad ties were 
being made at all the plants visited 
because of the habit of invading ar- 
mies of using wooden ties for firewood. 

About ten systems of prestressing 
are used in Europe but only three are 
described in this article, that is, the 
Magnel-Blaton,  Freyssinet, and 
Hoyer systems. In the Hoyer system 
many—up to a hundred—-wires of 
diameter are prestressed before 
the concrete is placed around them. 
In the Stent modification (England) 
of the Hoyer system, large (*/:»-in.) 
wires are used. 
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This method is known as pre-ten- 
sioning. In the other two systems 
the prestressing wires are pulled 
through holes left in the concrete and 
stressed against the ends of the units 
by jacking after the concrete has set, 
a method known as post-tensioning. 
These two systems utilize wires with a 
maximum diameter of '/, in. and asa 
general rule can be used for longer- 
span structures than can be built 
economically by the fine-wire method. 
All three methods are being employed 
extensively at the present time. 

The basic requirement for pre- 
stressed concrete construction is the 
manufacture of good concrete, since 


23'o" 


See Fig. | 


Contr Tractor 


the concrete design stress is general 
2,000 psi. At every plant Visited. t 
concrete was of exceptional qualit 
9,000 psi being obtained in 90 days 
some plants. Proper grading 
aggregates, low water-cement rat; 
plenty of vibration, and careful cw 
ing are the operations emphasized 
the preparation of this concrete 

Aggregates used at all the sit 
were gravel and sand except at | 
taine, France, where a small quantit 
of stone grit was added. Aggregat 
are carefully graded to obtain max 
mum density. 

The amount of water used gener 
ally does not exeed 4 U.S. gal per 
sack of cement—-just enough t 
velop complete hydration ot 
cement. This mix produces a hars 
concrete without slump which ca 
not be poured, as this term ts usual 
applied, and when the concrete 


FIG. 1. SCLAYN BRIDGE, designed 
Professor Magnel, consists of single co: 
tinuous-span box girder and was built | 
utilize existing pier and abutments. Ait 
prestressing, wire units will be encase » 
concrete for protection. 


— 205) 207' 0" 


—— 
13 Wire Units of 56 
Wires Each 


Size of Wires 0 276 In. 
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10 Wire Units of 
48 Wires Each 


— 26' o" 


13 Wire Units of 56 | 
Wires Each 
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laced in the ‘orms the full outline of 
sch pebble 1 isible. Contractors in 
curone are educated to use this very 
sh concrete requires full 


Such a har 
rs to completely fill the 


of vibrat 
ry ana 
brators and external vibrators must 
; External vibrators are em- 
| regardless of whether the 
ns are of wood or of steel. At one 
in Stockholm the vibrators 
e spaced as close as 5 ft on cen- 
Vibration is continued until a 
{ moisture appears on the top 


near Namu; 
) ft tha 


Yontractor 


wriace, at which time vibration is dis- 
inued and the top trowleled 


Care Taken in Curing Concrete 
Curing is done in several ways and 
wmetimes in different ways in the 
plant. In the field curing is 
mplished by water spray and 
tarpaulins. In the Bjuggren 
tory in Stockholm, units are poured 
. large concrete basin which is 
looded with hot water at the end of 
lay's work. The water, which is 


general 
visited, t 
il qual 
davs 

racing 
lent rat 


aretul cur 


yhasized ch i 
oe ta temperature of 160 deg F, is 
the at raned off after 15 hours. At the 

Stent plant at Dagenham Dock, 


pt at For 
ndon, curing is done in live steam 


p to 1S hours at approximately 160 
eg F. Concrete up to 8,000 psi in 
‘ hours has been obtained at this 
int although the normal is 6,000 
General European practice 
seems to favor the use of high early 
strength cement. 
rhe strength of prestressed concrete 
sated cs ‘due to the ability of the concrete and 
oar steel to take high stresses. With a 
concrete stress of 2,000 psi for con- 
t the design stress used for steel 
t least 125,000 psi. Such a stress 
btainable in rolled steel but is 
vaillable in cold drawn wire. The 
imate strength of the °/s4-in. wires 
«d in the Hoyer system is approxi- 
tely 325,000 psi. 
‘reat Care 1s taken at all the plants 
sted to place the cables in the 
in such a manner that when 
‘ched taut the wires are parallel 
ie another so that there is a space 
ud each wire for either concrete 
During the stretching proc- 
» tle Wires are watched very care- 
)imsure that all take the same 
“sation and consequently the same 
‘Ss. Professor Magnel stretches 
wires ata time; Mr. Freyssinet’s 
‘s handle S to 18 wires at a time; 


quantit 
Aggregat 


tain may 


sed genet 
». gal per 


igh to 


jJesigned 
single cot 
was built t 
nents. Alte 
encased 10 


it the Hoyer factories was not 
united but probably runs up toa 
red. The wires in the Hoyer 
lose together that they 


ne 
are 
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1€ number of smaller wires han- 


CABLE ASSEMBLY (upper left) for prestressing concrete girder according to Magnel- 
Blaton system, consists of wires in multiples of eight drawn through hole formed in girder by 
tapered sheet-metal mandrel (lower left) cast in and later withdrawn by aid of jack. Wires 
are anchored at each end of girder by tier of sandwich plates (upper right), each plate 
anchoring eight '/,-in. wires. Wires are prestressed in pairs by 10-ton jacks (lower right) 
to 125,000 psi and are wedged into sandwich plates, which bear on steel bearing plate resting 


against end of girder. 


appear to be touching each other, yet 
the cross-sectioned samples show the 
wires to be entirely surrounded by 
concrete. Careful laboratory meas- 
urement of the variation in stress 
among the many wires shows that this 
variation is not more than 5 percent. 


Belgian Method—Magnel-Blaton System 


In the Magnel-Blaton system, de- 
vised by Prof. Gustave Magnel, M. 
ASCE, assemblies of '/,-in. wires are 
drawn through holes cast in the con- 
crete girder, after the concrete has 
set. The wires, in layers of four 
each, are held in position in the beam 
by metal spacer-blocks and anchored 
by sandwich plates. A sandwich 
plate has grooves top and bottom for 
four wires; hence each sandwich 
plate holds and spaces eight wires. 
Each sandwich plate for this size of 
wire measures 6'/4 3°/i6 & in. 
thick. Wedges, when driven home in 
the tapered grooves, keep the pre- 
stressed wires from slipping, each 
wedge locking two wires. Enough 
sandwich plates are piled on top of 
one another to care for the number of 
wires used in each “‘cable.”’ 

Each bank of sandwich plates bears 
against a rectangular carbon-steel 
masonry plate with a rectangular hole 
in it narrower than the sandwich 
plates. This plate transmits the pull 
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from the wires into the concrete and 
must be capable of resisting the com- 
pressive and bending stresses set up 
in it by the wires. Metal spacer 
blocks hold the wires in a predeter- 
mined position with respect to each 
other as well as in relation to the sides 
of the cable hole in the concrete. 
Blocks are spaced longitudinally 
about 5 ft apart, which distance is 
maintained by ties that also serve to 
hold the spacers in a position normal 
to the longitudinal axis of the hole. 
In the Magnel-Blaton system, 10- 
ton jacks may be used to prestress the 
wires since only two wires are tight- 


NO-SLUMP CONCRETE used in Europe for 
prestressed construction is so dry and harsh 
that individual pebbles stand out and gener- 
ous use of vibrators is required for placing. 
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Belgium. 


CONCRETE BEAM of DeSmet Bridge is lifted from barges into position over canal in Ghent, 
According to Magnel-Blaton system, wires extending through beam will be 


prestressed before it is loaded. Forty-foot vehicular roadway will also carry trolley tracks 


ened at once. The wires are fastened 
in the cross-head bar of the jack by a 
wedging device similar to that de 
scribed for the sandwich plates except 
that it is twice as large. 

The hole through which the wires are 
pulled is formed in the concrete by 
the use of a hollow mandrel formed of 
sheet steel, which is withdrawn 
after the concrete has set. When 
some of the cables are parabolic in 
profile, a solid rubber form is used, 
which can be withdrawn without dif 
ficulty as tension at the end reduces 
the cross section and breaks the bond. 
he holes are filled with grout after 
the wires are stressed, thus insuring a 
bond between the cable and the con 
crete and protecting the wires against 
corrosion. 

No technique or method is used 
until thoroughly tested in Professor 
Magnel’s up-to-date laboratory at the 
University of Ghent. The contract- 
ing firm of Enterprises Blaton-Au- 
bert, Brussels, which has built numer 
ous prestressed concrete structures, 
has collaborated in developing the 
Magnel-Blaton system. 


Magnel-Blaton System Used for DeSmet 
Road Bridge 


In Ghent the DeSmet Road Bridge 
over the canal has a span of 9 ft 
6 in. and carries a roadway 40 ft wide 
with trolley cars and two sidewalks 
10 ft wide. Because the elevations of 
the roadway could not be raised nor 
the underclearance below the bridge 
decreased, the thickness from road- 
way surface to underclearance line 
was limited to 44 in. Professor 
Magnel stated there were two possible 
solutions to this problem—one, a 
rigid frame, and the other, a pre- 
stressed deck. Use of a rigid frame 
would have required provision for 
horizontal thrust at the abutments 
and would have had the further dis 
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advantage of reducing the under- 
clearance at the haunches. 

The problem was solved by using 
simply supported prestressed con- 
crete I-beams placed side by side and 
prestressed together transversely. 
Each beam is 20 in. wide with webs 
7 in. thick. Prestressing was done 
by three cables in each beam, one con- 
taining 48 wires and two containing 
24 wires each. The wires were pre- 
stressed to 135,000 psi, which induced 
a compressive stress in the concrete 
of 2,000 psi. 

An alternate steel-girder bridge, de- 
signed for a special grade of steel, 
anticipated a deflection of 2*/s in. at 
the center of the span under full load. 
The measured deflection at the center 
of the prestressed concrete bridge 
under full load was °/ js in. 


Belgian Textile Mill Covers 8'/, Acres 


Another structure put up by the 
Magnel-Blaton system is the huge 
one-story textile factory covering S'/» 
acres in Ghent, Belgium. All col- 
umns, girders, beams and roof slabs 
were precast in steel forms on the 
ground and lifted into position after 
prestressing. Main girders (100 of 
them) have a span of 72 ft and are 
supported on concrete brackets 
formed monolithically with the col- 
umns. Secondary beams (600 of 
them) have a span of 45 ft and rest on 
brackets cast on the main beams. 
Tertiary beams of 12-ft span are of re- 
inforced concrete. Precast roof slabs 
are supported on the top flanges, 
and a suspended ceiling rests on the 
lower flanges of the tertiary beams. 
The space between is filled with rock- 
wool insulation. 

The use of steel molds for all mem- 
bers insured accuracy of dimension 
and fit, imparted a good surface 
finish and made it possible to erect 
this immense structure in one year 
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with no more than 7() 
time engaged on the ; 
“Colcrete’’ was used 
first time for the grouting in of th 
cables. Colerete is a groyt maa, 
from sand, cement and w iter mixed i 
a colloid mill. The mill makes 
intimate mixture of the three in red 
ents which resembles w hipped eee 
This is forced into the wire channiek 
under a pressure of about 2 psi. F 


workmen at 


here for thy 


Sclayn Bridge Over Meuse Rive; 

What is probably th: largest pn 
stressed bridge in the world today 
under construction at Sclayn over # 
Meuse River near Namur (S 
photograph at head of article 
Fig. 1.) The two abutments and 
pier in the center of the river we: 
all that the war left of the forme 
bridge. The Department of Pybj 
Works of Belgium advertised fora» 
superstructure to be built consistin: 
of two steel truss bridges each having 
a span of about 210 ft, but altern 
tive bids were permitted.on either 
reinforced concrete or prestressed cor 
crete. Bidders were also permitted t 
provide additional piers but it was 
indicated that these were undesirabk 
and might affect the award 

Twenty-three bids were receive 
all steel bids being high and all cor 
crete bids low. The lowest bid w 
for a reinforced concrete bridge wit 
five piers and the second lowest bi 
which was accepted, was for a tw 
span prestressed continuous bo 
girder bridge requiring only the exist 
ing pier and abutments. The f 
piers required for the reinforced co 
crete design were considered too sen 
ous a handicap to river traffic 

In this bridge prestressing ts 
tained by straight wire units 420 | 
long, each wire being 0.276 in. in & 
meter. The cables are placed ins 
the box-girders and are thus oo 
cealed but accessible. The cros 
section consists of three box-girder 
each 7 ft 6 in. wide, the partition was 
being about 10 in. thick. The 
outside boxes each contain 13 cabies 
of 56 wires each, and the center > 
10 cables of 48 wires each 

The compressive stress in the co 
crete does not exceed 2,160 psi. A’ 
tensile stress in the concrete great“ 
than 110 psi is taken up by ord 
reinforcing steel. Each outside ! 
of the box girder is provided wt 
wire-mesh reinforcement. The pt! 
support of the continuous girder 
fixed by a hinge of the Freyssi# 


from U 


type, the expansion being 11 


moar 


center toward the abut er 
centering was made o! stee 
similar to the building iffol 


used in this country. 


CIVIL ENGINEERING 


4 
~ 
| 
a = | 
| 
| 
| 
| 
4 


rkmen at 


lere for th, 
“4 in of the 
Srout mack 
iter mixed 
ll makes 
hree ingred 
pped crear 
ire channe! 
it 2 psi 
use River 
largest pre 
rid today 
over t} 
amur. (S 
article ar 
nents and 
e river wer 


the forme: 


it of Publ 
sed for a 
It consistir 


each having 


but altern 
stressed cor 
permutted t 


but it was 


undesirabl 
‘d. 
re receiver 
and all cor 
est bid w 
bridge wit 
lowest bi 
; for a tw 
nuous bo 
ly the exist 
The fi 
forced cor 
red too ser 
iffic 
ssing 1s 
umits 420) 
6 in. in dt 
laced insi 
thus cot 
The cross 


box-girders 


rtition walls 
The tw 
in 13 cabies 
center 
in the cot 
0 psi Ar 
rete greal 
bv ordinal 
utside tat 
vided wit 
[he pret 
Ss girder 
Freyssiit 
from 


ments 


teel 


restressin 


d.on either 


+ +} 


rake oniunction with its 
undings, this bridge 
- certain to be referred 
ngineers as one of the 
tructures in the world. 


hod—Freyssinet System 
he Fr system differs from 
Magn iton system essentially 
it Eugene Freyssinet’s 
-bricated and consist of 
S wit ich, all wires being pre- 
ne time. The wire units 
hy re of the same size and 
those described 
\lagnel-Blaton system; 
the prestressing force and the 
that exerts it must be many 
since Professor Magnel 


terist as 


restresses but two wires at a time. 


wires are surrounded by a thin 


-heet-metal sheath in which they are 


‘in position by means of a helical 


ring and spacers which keep all 


ng all } 


ires from touching each other during 


g and at the same time per- 
uit (which is forced in after 


ine 


restressing) to encompass the wires 


nletely. It was observed that the 


ndling and setting of one of these 


le units consisting of 12 wires was 
ple process, not as difficult as the 
' a reinforcing rod of the 


mensions. 


prestressing load is ap- 


\fter the 


ed to the wires, they are locked in 


prestressed position by a device 
wn as a Freyssinet cone, which 


nsists of two parts, a conical wedge 


hollow conical container. Each 


rtis made of nich mortar formed 


mold and reinforced by steel 
ps. When the wires have been 
tched to their prestressed con- 
the cone is forced into the con- 
er by means of a ram on the end 
rhe wires, which lie 


iit lack 


tween the two parts, are securely 


by the wedging action of the 
into the conical shaped hole. 
mical surfaces must be true to 
nt any wire from slipping, and 
reby reducing the carrying capac- 
f the le. Slippage of wires 
rved with lifficulty 

ed without difficulty, 


+} 

he usual procedure in such cases 
the cable completely 

repeat the prestressing operation 


i Wires are properly anchored. 


tle grouting of the wires has 
‘ompleted, the wedges become 
the stress in the wires 
‘anslerre into the concrete by 


ratl han by compression 
ugh | blocks. 
ridge designed by E. 
completed across the 
ney, France, with a 
ind a crown depth of 
depth-to-span ratio 


PRESTRESSED 
beams and columns 
form one-story textile 
mill covering 8'/, 
acres in Ghent, Bel- 
gium. Structure was 
erected in one year 
by maximum of 70 
workmen. Columns 
are spaced 72 ft in 
one direction and 47 
ft in other. Steel 
forms were used to 
cast, on the ground, 
100 identical girders 
and 600 identical 
beams. After pre- 
stressing, members 
were raised into posi- 
tion. Consulting en- 
gineer was Professor 
Magnel;_ contractor, 
Enterprises Blaton- 
Aubert, Brussels. 


of 1:45. This structure, while hav- 
ing the appearance of a girder bridge, 
is in reality a very flat two-hinged 
arch. The success of the design led 
to its adoptidn for five identical 
bridges at Esbly, Annet, Trilbardou, 
Ussy and Changis St. Jean. All these 
bridges were destroyed during the 
war. They varied in length from 
250 to 260 ft, but by reducing all the 
span lengths to 243 ft it was found 
possible to make the new bridges 
exactly alike, and to prefabricate the 
members in a factory at a consider- 
able saving in cost. This factory is 
located on the Marne River at 
Esbly, whence all parts were barged 
to the various sites. 


Abutments Rebuilt to Resist Thrust 


The abutments adopted had to be 
rebuilt not only to suit the standard 
span length but also to strengthen 
them against the thrust of the arch. 
This was done by transmitting a part 
of the arch thrust through struts to 
auxiliary abutments built behind the 
existing abutments. In some cases 
two of these auxiliary abutments were 
required to reduce the unit pressure 
against the soil to that of the original 
bridge. 
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Each bridge consists of six ribs 
spaced about 7 in. apart and con- 


nected transversely by occasional 
cross beams, all pulled together trans- 
versely after the 7-in. separators were 
poured, to make a 26-ft roadway. 
Each rib consists of 32 voussoirs and 
two open triangular end units. Two 
voussoirs in each rib are identical, 
making 12 similar pieces in each 
bridge. For the 5 bridges currently 
under construction, 60 identical pieces 
can be made from each mold. The 
molds are precision made and all 
abutting faces of blocks are true. 
No keys or dowels are used in the 
joints between the voussoirs, the 
resistance to sliding depending en 
tirely upon friction developed be 
tween the surfaces by the force of 
prestressing. 

Besides being prestressed longi- 
tudinally, the web of each voussoir 1s 
prestressed vertically by first casting 
the top and bottom flanges with the 
end loops of high tensile steel stir 
rups embedded therein. After the 
flange concrete has been steam-cured 
and set, the flanges are jacked apart 
to the proper girder depth and the web 
concrete is poured. When the web 
concrete has hardened, the jacks are 
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removed and the web concrete per- 
mitted to take the prestressing force, 
which completely eliminates the prin- 
cipal tensile stress. 

It takes about 6 hours to complete 
the manufacture of a voussoir and 
upon completion it is removed to the 
storage yard and placed in its proper 
relation with adjacent segments, over 
supports set to the shape of the in- 
trados of the arch. A compressive 
strength of 8,000 psi in 90 days is the 
miminum requirement. 

To aid in shipping and erection, the 
ribs are divided into six sections tied 
together by temporary prestressing 
wires, which are cut loose after the 
permanent prestressing force has been 
applied. These sections consist of 
the end triangle plus the first vous- 
soir, 5 voussoirs for the haunch, and 


FIG. 2. 
signed by Eugene Freyssinet. 
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ESBLY BRIDGE 
(above) is one of five 
identical prestressed 
concrete arch struc- 
tures erected over 
Marne River, France, 
by Freyssinet method. 
Each of six ribs con- 
sists of 32 precast 
voussoirs, erected 
and prestressed with- 
out falsework. Exist- 
ing abutments were 
redesigned to fit iden- 
tical spans. Hinge 
section and abutment 
for bridge at Annet 
are shown at right. 
Contractor is Enter- 
prises Campenon- 


Bernard. 


10 voussoirs for the two center sec 
tions. The assembled sections weigh 
between 2 and 4 tons each. By a 
method of tiebacks the entire arch 
section can be erected without the 
use of centering and without inter- 
ference with traffic on the river. (See 
Fig. 2.) 

The arch ribs are I-sections, 2 ft 
10 in. deep at the center and 7 ft 
10 in. deep at the haunches, with a 
ratio of span to depth of 45:1. The 
maximum depth at the support is 144 
ft7in. The profile of the road shows 
a rise in elevation between the abut- 
ment and the center—a distance of 
123 ft-—of 2 ft 9 in. The terminal 
triangle of each truss is supported 
through a Freyssinet articulation sys- 
tem and flat Freyssinet jacks, which 
transmit the stress into the abut- 


DIAGRAMS illustrate erection sequence for five identical prestressed arch bridges 
Ribs were precast in central yard, barged to site, hoisted into position by cables, and prestress®® 
place. Springing sections were placed first (left), intermediate sections next (above), and central sections last (right). 
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of 243-ft span over Marne River, France 


ments and for any 
tion in length due to plastic — 
the concrete or moveny nt of the aby: 
ments. 

After the sections are in place. | 
final Pprestressing cables are 
Bending moments are small j: 
center of the span and large near 
ends. Cables are either thr 
through tubes placed at the ti, 
manufacture or laid in grooves wi 
are afterward concreted over 1 
prestressing cables in the central pe: 
of the span are in | te lower flan 
the upper ‘fa are cur wed 
through the tie of the open spring; 
triangle to anchors just belos 
articulation. All cables are anchor 
in Freyssinet anchorage cones bur 
in the flanges at the time of coner 
ing. 

The effect of prestressing was ver 
evident at the site of construct 
visited. Ribs laid side by sick 
be seen in the various stages of pr 
stressing. Those ribs which had be 
prestressed were lower by inches 
the crown than those which had n 
The whole bridge is prestressed tra 
versely after the longitudinal pr 
stressing is finished and the separat 
strips have been poured 

The beauty of these bridges 


apparent from the simplicity of t! | 
lines. The design is strictly 1 
tional, amazingly slender and effices Hi 
The designers are to be commen y 
for their courage and confidence (im 
their computations since there ¥ N 


no precedent even approaching su 
proportions. These bridges are b 
built by Enterprises Campenon-ber 
nard. 


Swedish Method—Hoyer System 

The prestressed concrete indust 
in Sweden has progressed rap 
in fact between 1943 and 1947 ma 
than 500 buildings were erected us 
prestressed roof beams and 
units. Indications are that og 
age has been maintained sinc 

At the Bjuggren factory of the 
rongindustri in Stockholm, all p 
stressing is done by the system 
E. Hoyer using °/«-in. wires havi 
tensile strength of 280,000 to 340 
psi. 
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d stress is usually 180,- 
) is higher by 50,000 psi 
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| W 
that used in Belgium and 
— ce. where the wires are larger. 
re in place. - stretching force is released after 
les aos ol e concrete has hardened and 1s 
erred through bond into the 
d all rete. The ratio of surface area 
ither thres ss-sectional area is so high that 
at the tim special end anchorages are re- 
" ‘red. This permits sawing of the 


‘ucts to the required length, 
h makes it possible to accumulate 
wklog of units at the factory since 
lang they can be cut to length as required. 


‘ch the ibles 
\t the factory in Stockholm, beams 


ted over | 


the central Dar 


curved d 
open spring: ve been built with only the lower 
‘ust below *Mmtange of prestressed concrete, the 
les are anchor pper part of the beam—which takes 

} mpression only—being cast aifter 


ge cones bur 
e prestress in the wires has been 


released. These beams are more 
efficient as there is no compression 

ied by prestressing in that part 
pf the cross section of the beam which 
js required to take compression from 


time ot concr 


essing was 
of mstruct 
le by side 


Stages of pr 


which had bee famlthe live loads. This is a refinement 
© by inches Which has not been adopted univer- 
which had 1 Balls 

estressed trar When visited, the storeyard at the 
ngitudinal pr plant was filled with a multiplicity 
id the separaty {Mi products such as piles, lamp posts, 
odd fence posts, poles, floor slabs, all sizes 
bridges rool beams and columns. Even 
nplicity of th restressed conerete bathtubs are 
strictly fw here 

ler and efficient HM The methods developed in Sweden 


be commen e reduced building construction to 


1 confidence Bhe simplicity of a child's erector set. 
ince there wa—Reveral types of roof beams are made, 
yproaching suctMepending on the span length. For 
ridges are be pans up to 45 ft, the beams have a 
Campenon-ber cross section but for those 


length an I-section is 
Sommonly used. Both types of 
gpeams can be furnished with a slope 
nerete maus) Ber roof drainage, which has been 
ressed rap metandardized at in. per foot. 
and 1947 motHRoof beams have been made up to 75 
re erected ust Mt in length 
ms and ‘Prestressed concrete roof slabs are 
e manufactured here. Because 
rete is always in compression, 
ofl slabs ar watertight and need no 
ng material. The joints are 
ais ey with cement mortar and sealed 
600 to 3400 i : asphalt. To prevent local de- 
econ of the slabs due to point 
Mads, a joint be lt with large washers 
B put through the joint every few 
et so that both adjacent slabs will 
lorced to deflect together. Longer 
: we can be used to support a sus- 
— ceiling, if one is required, in 
ch case the one bolt is made to 


greater 


foyer System 


River, France, 


nd prestresse¢ 


te a double purpose. 

5 les for overhead lines for rail- 
“YS, Street cars and trolley buses and 


‘erhea’l cables and lighting, are 
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STOCKHOLM FACTORY of Betrongindustri fabricates many types of prestressed concrete 


members by Hoyer system. 


Tension applied to very fine wires in forms before concrete is 


placed, is transferred to concrete by bond only, so that completed members can be sawed 
to any length desired. Various shapes and sizes of piles, posts, poles, slabs, columns and 


roof beams (up to 75-ft span) are stocked. 


now in extensive use. They have 
many advantages over other types of 
poles, including great strength and 
resistance to corrosion. They are 
made solid and hollow, square, round, 
octagonal, cross- and I-shaped to suit 
the case at hand. For very high 
poles, a frame truss construction is 
used. The amount of steel used in a 
prestressed pole is only 10 percent 
of that for a steel pole of similar 
strength, so that if steel is in short 
supply the advantage of the pre- 
stressed design is obvious. Another 
advantage over the steel pole is the 
freedom from maintenance, no paint- 
ing being required. Precast concrete 
poles are easily fitted with brackets, 
holes, and special climbers and may be 
set in normal ground with stones, it 
being unnecessary to provide costly 
cast-in-place foundations. 

Precast prestressed fence posts are 
used extensively in Europe in con- 
nection with woven wire fencing, 
which is fitted to the posts. These 
fence posts are permanent and main- 
tenance free. 

Another use for the lighter pre- 
stressed units is in the construction 
of bunkers or bins for the storage ot 
coal, coke, sand, and stone. These 
bunkers are made of prestressed con- 
crete columns and slabs with the slabs 
running horizontally between the 
columns and held to them either by 
bolts or by grooves. Bins of this 
material are permanent, fireproof and 
require no maintenance. Therefore 
they are more economical over a long 
period of time. 

Precast prestressed piles are 8 in. X 
Sin. X 75ftinlength. The Betrong- 
industri reports that no breakage 
occurs in handling and driving. The 
allowable load on one of these pre- 
stressed Swedish piles is 25 tons, 
which compares with that allowed by 
the specifications of the AASHO for a 
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10 X 10-in. reinforced concrete pile 
under favorable conditions. Yet the 
Swedish pile contains only about one- 
quarter the amount of steel used in 
the reinforced-concrete design. These 
precast prestressed piles are in such 
demand that the company keeps a 
stock pile constantly on hand and 
cuts them to length to suit individual 
requirements. 


English Method—Hoyer System 

In England we visited the new plant 
being built at Iver, Buckinghamshire, 
by the Concrete Development Co. 
Ltd. This plant when completed will 
be similar to the Bjuggren plant at 
Stockholm both in appearance and in 
products produced. The Iver plant 
has a modern and complete concrete- 
mixing plant located in the building 
itself. The mixer discharges directly 
into the conveyors feeding the molds, 
Cement is stored in bulk in silos 
capable of holding 60 tons, and each 
of the five bins at the batch mixer can 
hold 5 tons of cement and 15 tons of 
aggregate. The concrete made here 
is cured by steam and the forms are 
removed after 14 hours. The wires 
are flame cut after the concrete has 
hardened sufficiently to take the 
prestress compression. 

Adjacent to the Iver Plant is a 
laboratory with a pilot plant and test- 
ing apparatus so that project de- 
signs can be prepared and tested 
without interference with the output 
of the main plant. 


English Stent System 
The Stent Company plant at 
Dagenham Dock, London, has had 
years of experience in manufacturing 
precast prestressed units. It is the 
only plant visited which uses large 
wires (0).2-in. diameter) for prestress- 
ing small units. Here railroad ties 
(Continued on page 92) 
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Cargened Drydock Passes Through 


TRANSFER of 


floating drydocks 
from one operating site to another 
during the war sometimes involved 
passage through the Panama Canal, 
a dificult problem for certain types 
of these drydocks because their width 
was greater than the lock width of 110 
ft. These floating drydocks had been 
developed in the early stages of the 
war to meet an urgent need at ad 
vanced bases for docks of medium 
capacity. An existing design was 
adapted to quickly provide docks 
capable of being towed across the 
oceans, and several such docks were 
constructed on each coast 

The docks here discussed, called 
self-docking, consist of three sections, 


a center section and two shorter end 
sections whose sidewalls are shaped 
to fit into the overhanging sidewalls 
of the center section. Dimensions 
vary depending on lifting capacity, 
but generally the length of the center 
section is about 376 ft plus an addi- 
tional 56 ft at each end for the over- 
hanging walls. Each end section is 
about S87 ft long. The width of all 
sections is 116 ft. The sections are 
so dimensioned for self-docking rea- 
sons, that is, so that the end sections 
can lift the center section and can be 
drydocked in the center section. 
When it was necessary to transfer 
some of these docks from one operat- 
ing site to another, the most difficult 


Panama Canal Locks 


E. J. QUIRIN, M. ASCE 


= 7 Vice-President, Frederic R. Harris, inc., Consulting 
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problem encountered was that 
transiting the Panama Canal. T! 
87-ft-long end sections could easily 
be towed through sideways ind 
pendently of the center section. T! 
center sections however, were another 
problem. 


After intensive study of numerous 


schemes, including cutting the docks 
in various ways, it was decided | 
careen the center sections 90 deg s 
to float them on their side—consi 
ered to be the simplest and cheapest 
method. 

In the careening operation, thre 
main objectives had to be consi 
ered: (1) By one means or anotie! 
the center section had to be rotated ’ 
deg until it floated on its side; \- 
sufficient stability had to be provict 
to prevent the section from flopps 
over at any stage of the careenms 
operation; and (3) stresses ™ 
parts of the structure had to be matt 
tained within safe limits. The ®s 


THREE SECTIONS MAKE UP 15, 
capacity sectional seli-docking 
when in operation. Lengtl 
tion is 376 ft and end sections, wa 
under overhanging end wells 
section, are each 87 ft long. Sect 
are 116 ft in width. Panama \an® * 
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bjectives were a fairly 
r of adding weights and 
members, but were de- 
he solution of the second 
Lich was a major problem 
ich computation. 

parent that stability im 
.osition was not possible 
dock dimensions as they 
t the simplest way to ob- 
bility was to increase the 
sidewall to be immersed. 
width of the Canal locks 
t the extension of this im- 
ipproximately 35 ft with 
irance remaining. After 
on of various ballast ma- 
standard Navy pontoon 


so extensively during the 


war. were chosen as best suiting the 


require 


built that each can be filled with wa- 


ter 


or 


Vi 


ch 


ents 


mput 
ment thereto of a hose from headers 
ind the operation of a valve by hand 


hose 


the 


These boxes are so 


ed by the mere attach- 


location. The connec- 
pontoons to the dock 


structures presented no difficulty. 


Stability in 90-Deg Position Checked 


While the addition of the pontoon 
gear would afford relative stability 
e 9)-deg position, investigations 
o be made to determine whether 
lamage to or loss of the dock might 
ccur if adverse conditions were en- 
untered 

The first danger considered was 
It was feared that the exten- 
sive exposed area might afford a suf- 
ficiently large wind moment to rotate 
the dock enough to cause it to capsize. 
Investigations showed, however, that 
the dock in the 90-deg position could 


n th 
ad t 


wind 


irea 


resist wind forces greater than any to 
be expected in the Panama Canal 


In fact there was sufficient re- 


sistance to withstand, without capsiz- 
ing, winds of hurricane intensity, act- 


ng normal to the entire exposed area 
unlikely combination. 


inl 


Dam 


fiir, 


ge to and subsequent flood- 
inious submerged portions 


ck was 


also considered. 


a dock ballast compart- 


have the effect of par- 
g the dock. Since the 
led into four compart- 
idinally, tipping could be 
flooding the correspond- 
ent on the opposite side 
idinal center line. If the 
he safety deck were to 
ed, the dock would list 
but not sufficiently to 
g. The dock could be 
e 90-deg position by re- 
1 the ballast from the 
e last consideration was 
of damage to the pon- 
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CAREENED AT ANGLE of 90 deg, center section of drydock is towed through lock of Panama 


Canal. 


sidewall by using 960 standard Navy pontoon boxes. 


Stability of dock in this position was secured by adding 35 ft to width of immersed 


Also, sidewall was reinforced and 


made watertight and diagonal struts and braces were added. 


toon boxes. As there were almost 
1,000 individual boxes, most of them 
full of water, it would be unlikely 
that enough of the remaining empty 
boxes could be flooded to endanger 
the stability of the dock. Assuming 
such a condition possible, the dock 
could be partially righted by flood- 
ing the dock’s ballast compartment. 

A consideration of all these eventu- 
alities indicated that the careened 
dock section would be virtually un- 
sinkable. 


Stability During Careening Operation Studied 


With the addition of the pontoon 
boxes on the top of one sidewall the 
problem was, however, not com- 
pletely solved. While the section 
could be careened 90 deg to a stable 
position by adding water to the pon- 
toon boxes, it would not be stable 
throughout the operation. During 
the rotating process the stability or 
metacentric height would gradually 
drop to zero, at which point the dock 
would continue to careen without the 
addition of more ballast until it 
again reached a position of stability. 
Instability might continue from a 25- 
deg to a 65-deg position, or even over 
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a greater range, and was undesirable 
for several reasons. First, it was ad- 
visable to have positive control of the 
section at every point in the careening 
process. In the event of damage, sud- 
den strong winds, or other reasons, it 
would be best if the operation could 
be stopped, reversed, or slowed down 
at any point. Furthermore, it was 
possible that sufficient momentum 
might be developed to carry the dock 
past the 90-deg angle and capsize it. 
Also, the rapid careening motion 
followed by a sudden stop would 
cause exceedingly large impact 
stresses in the dock. For these rea- 
sons, it was decided to maintain a pos- 
itive metacentric height throughout 
the careening operation. 

Since the minimum metacentric 
height would occur at the 45-deg po- 
sition, if the height could be made pos- 
itive at this position, the dock would 
be under control in all positions. It 
was decided that the problem could 
be solved by having the dock section 
sink deeper into the water, making 
the distance between the center of 
gravity and the center of buoyancy 
smaller, and the surface-water plane 
cut by the dock section larger, both 
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READY FOR CAREENING, center section of drydock carries about 960 Navy pontoon boxes 
equipped with hand-operated valves and rubber hose. Air and water headers are on dock 


wall below boxes. 


Reinforcing struts are in place. 


List indicator, near center, permits ac- 


curate determination of degree of list during careening operation. 


of which changes would give greater 
stability. This aim could be accom- 
plished very simply by adding water 
to the dock-section ballast compart- 
ments. Only enough water would be 
added in these compartments to give 
positive stability at 45 deg, the point 
of least stability. Then the dock bal- 
last compartments would have to be 
pumped dry before the 90-deg posi- 
tion was reached, because in this po- 
sition the ballast water would reduce 
the freeboard and decrease the meta- 
centric height. 


Steps in Careening Process 


The procedure for carrying out the 
careening procedure was not as simple 
as it might appear to be. Obviously 
the amount of water required in the 
pontoon boxes for careening, as well 
as the amount of water in the dock- 
section ballast compartments required 
for stability at 45 deg, would depend 
on the weight and location of the 
center of gravity of the dock section. 
Unfortunately, because of the many 
alterations and additions to the dock 
section since its initial construction, 
these figures were not known. Ac- 
cordingly a procedure had to be 
worked out to cover a wide range of 
values of weights and locations of 
centers of gravity. A series of charts, 
with detailed instructions, was pre- 
pared to determine, in the first part 
of the careening operation, the sec- 
tion weight and location of the center 
of gravity, and thus to determine the 
exact amount of ballast required both 
in dock ballast compartments and 
in pontoon boxes for the remaining 
part of the careening operation. 
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In preparing for careening, about 
960 pontoon boxes in stacks of 15 
boxes each were added to one of the 
sidewalls; all movable equipment 
and supplies were removed or 
braced; the sidewall to be immersed 
was reinforced and made watertight; 
and diagonal struts and braces were 
added to reinforce the submerged 
sidewall. Gages were installed to 
show the draft, from which were de- 
termined the displacement, amount 
of contained water, and angle of list. 

The first step in careening was to 
add water to the dock ballast com- 
partments on the side toward which 
the dock was to be tipped. Flooding 
was accomplished by opening the 
dock flooding valves. This was the 
ballast required to give stability at 
the 45-deg position. Since the exact 
quantity of water required could not 
be computed until the location of the 
center of gravity was known, the 
quantity of water added at this point 
was merely a rough approximation. 
By means of the various gages and 
charts, the total displacement and 
amount of contained water was com- 
puted. This operation caused the 
dock to list about 8 deg. 

The next step was to fill several of 
the 15 rows of pontoon boxes running 
the length of the dock. These boxes 
were connected by hoses to a single 
header and the necessary pumps 
were located on a barge at one end 
of the dock. Flexible hose connected 
the pumps on the barge with the 
header on the dock. Filling three rows 
(64 boxes in a row) caused the dock 
to rotate about 18 deg. These angles 
would of course vary on other dock 


sections, depending the dogg 
weight, amount of contained water jz 
the dock compartments and center of 
gravity of the dock. Since 
nent values except the dock’s center 
of gravity were known at this point 
the careening charts were used to de 
termine the center of gravity This 
procedure was nothing more than th: 
standard inclined test on a ship whe; 
launched. 

_Once the section weight and center 
ol gravity were known, the amount 
contained water required for stability 
at 45 deg was determined from 
chart. At this point water could hay 
been added to or removed from thy 
ballast compartments but such 
change was not necessary as the ini 
tial estimated amount was within , 
reasonable allowable tolerance of th 
amount determined by the chart 
The lead-off photograph shows th: 
dock in a partially careened position 
The barge in the foreground supplies 
power for pumping and houses the 
pumps used. 

Next, water was added to the pon 
toon boxes until the dock careened 
to about 65 deg. Then water was 
pumped from the dock ballast com 
partments to careen the dock t 
about 87 deg. As the final step in th 
careening process, water was adde: 
to the pontoon boxes to list the dock 
to 90 deg, in which position the dock 
section was towed through the canal 


Careening Process Reversed for Righting 

The righting process was esse! 
tially the reverse of the careening 
process. First, the dock was rotatec 
back to about 68 deg by flooding th 
dock ballast compartments. Next 1! 
was further righted by emptying th 
pontoon boxes. This process was 
hastened by blowing the boxes out 
with compressed air. This was ac 
complished similarly to the flooding 
process, by hose connections Irom ¢ 
single header. The pump and power 
barge also contained the air compres 
sors which were connected by flexible 
hose to the header on the dock 
Finally the water in the dock bal 
last compartments was removed by 
the portable pumps. The pontoon 
gear was then removed and the dock 
restored to operating condition. 

The successful completion of car 
eening and transiting of these docks 
through the Panama Canal 1s 4 trib 
ute to all concerned. The project 
accomplished by the Bureau of ‘ ards 
and Docks, Navy Department, with 
Frederic R. Harris, Inc., serving ® 
consultant on the engineering 1 
tures, and with the Navy SeaBees and 
Panama Canal authorities executing 
the work. 
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Approach-Light Piers Mark 


FLOATING CRANE 
with special frame at- 
tached (left) places 
and drives both verti- 
cal and batter piles at 
one setting for ap- 
proach-light piers at 
New York's Interna- 
tional Airport. 


Glide Path at Idlewild Airport 


THE GLIDE PATH of aircraft ap- 
aching New York's International 
\irport is marked by the intersection 
sealed-beam lights mounted on 
two diverging piers. These piers, 
xtending 2,040 ft into Jamaica Bay 
m near the end of the runway at 
New York's Idlewild Airport, indi- 
he approach to the 1.6-mile 
rth-south runway. The lights are 
set at a constant vertical angle and 
enly spaced along the piers, each of 
which diverge from the center line 
{ the runway at an angle of 2'/. deg. 
fhe intersections of the light beams 
ire calculated to fall along the glide 
path of aircraft approaching from the 
south 
\ll-wood piers are supported by 75- 
it wooden piles, which are designed 
carry |5tonseach. The piles were 


te 


CREOSOTED TIMBER PILES and crossbrac- 
ing form support for pier decks. Connec- 
tions are bolted. View below was taken 
under deck at south end of east pier. 


driven with a McKiernan-Terry 9B2 
hammer, and held by a special frame 
which sets three piles at the same 
time—two of them on a batter. All 
pile driving was completed as the 
driving rig moved forward. 

Original plans called for a single 
pier to carry the lights, but it was 
found more expedient to use the two- 
pier system. When the change was 
made, the first pier had already been 
constructed several hundred feet out 
into the bay. Construction of the 
pier was continued at an angle of 
2'/, deg from the original direction. 
Extensions were then added to the 
section already erected so that lights 
on the ends of the extension fall along 
the 2'/.-deg line (Fig. 1). The piles 
were driven 25 ft into the silty sand 
found along the bottom of the bay at 


North-South Runway 


Glide Poth Unit 


Cinder Rood 


US. Pier and v2 


Bulkhead Line 


> Approach Light Piers 
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JAMAICA BAY 
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ADDITIONAL CROSSBRACING IS PLACED 
on light-supporting extensions. Lights will 
be placed about every 100 ft along piers and 
extensions. Westinghouse All-Weather Ap- 
proach-Light system permits burning bright- 
nesses of 100, 1,000 or 10,000 candlepower or 
flash brightnesses of 100,000 or 10 million 
candlepower. 


this location. At the construction 
site the water is about 30 ft deep. 

The piers were built for the Port of 
New York Authority by the Frederick 
Snare Corp. Carillo & Greene, As 
sociates, designed and inspected con- 
struction for John M. Kyle, the Port 
Authority's Chief Engineer. David 
Bonner, M. ASCE, was project man- 
ager for Frederick Snare; Arthur 
Henricksen, Assoc. M. ASCE, job 
manager; and Joe Corfield, Super- 
intendent on the job. 


DECKING IS TREATED with fire retardant, 
but is not creosoted. Approach lights will 
be placed at open end of platform extending 
east for short distance from one of main piers. 
Figure 1 (left) shows 5-deg angle between 
piers. Middle marker out in bay—as its 
name implies—-marks center line of north- 
south runway. 
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A\ir-Entrainment Decreases Scaling on Ohio's} 
Highway Pavements 


R. R. LITEHISER, M. ASCE, and J. F. BARBEE, Assoc. M. ASCE 


Respectively, Chief Engineer, and Engineer, Testing and Research Laboratory, 
Ohio State Department of Highways, Columbus, Ohio 


OHIO'S FIRST HIGHWAY pavement built entirely of air-entraining concrete, 
was constructed in 1942. Although specifications have undergone changes, the 
state's Highway Department has continued its program of constructing pavements 
of air-entraining concrete until it now has 400 lane miles of this type of concrete. 
Cooperating with the Portland Cement Association, the Depar ment has made 
detailed inspection of its pavements and rated them according to the amount 
of scaling found. Results seem to be uniformly better with the use of air-entraining 


concrete. 


By the addition of a small amount of neutralized Vinsol resin, many 


minute disconnected air bubbles are formed and the durability of the concrete 
is increased. Adding the air-entraining agent at the cement mill is preferred for 


Ohio highways. 


Tests indicate that the percentage of air-entrainment attained 


in 1947 averaged between 2.2 and 5.4, as compared with the specification of 


between 3 and 6 percent. 


The authors believe that still greater durability can 


be achieved if the amount of air entrained can be kept within the upper two-thirds 


of the specified range. 


IN AN EFFORT to obtain concrete 
pavements having better resistance 
to salts for snow and ice removal and 
to freezing and thawing, the Ohio 
State Highway Department turned 
to air-entraining concrete in 1942. 
Two years previously an experimental 
project had been constructed to study 
the characteristics of this compara- 
tively new type of concrete. (See 
Proceedings of the Twenty-Second 
Annual Meeting of the Highway 
Research Board.) Satisfactory per- 
formance in this instance, together 
with reports of similar experiences by 
others, convinced the Department 
that air-entraining concrete merited 
favorable consideration for future 
pavement construction. 


Addition of Vinsol Resin Specified 

One air-entraining concrete project 
consisting of about seven lane miles 
was built in 1942. Each year since, 
additional projects have been built 
by january 1, 1949, the total air 
entraining concrete pavement built 
in Ohio by the Department exceeded 
100 lane miles. Since construction of 
the first project, Ohio specifications 
for atr-entraining concrete have un- 
dergone several changes. Specifica 
tions for the first four projects re- 
quired that the portland cement be 
ground with an amount of Vinsol 
resin which would cause a reduction 
in the unit weight of the concrete of 
4 to 8 lb per cu ft. 

Early in 1943 change orders were 
issued by the Highway Department 
requiring that portland cement con- 
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taining Vinsol resin be used on all 
projects then under contract, pro- 
viding they were not virtually com- 
pleted. The order further provided 
that if cement containing Vinsol 
resin was not furnished, the con- 
tractor should add _ sufficient neu- 
tralized Vinsol resin at the mixer to 
cause a reduction in the unit weight 
of the concrete of 3 to 5 Ib per cu ft. 

In August 1943 the minimum ce- 
ment factor was increased from 6 to 
6'/» sacks per cu yd and at the same 
time the maximum water-cement ratio 
was reduced from 6 to 5'/s gal per 
sack of cement. No doubt these 
changes made some _ contribution 
toward improved durability, though 
their effect would be difficult to 
evaluate. 

The American Society for Testing 
Materials adopted the standard mor- 
tar test for air-entraining portland 
cement in 1944, and in March 1945 
Ohio followed suit. The then-cur- 
rent requirement was that portland 
cement contain sufficient Vinsol res- 
in (dry or neutralized) or Darex to 
cause the entrainment of 14 + 4 
percent air in standard mortar. The 
Ohio Department also retained the 
alternate admixture specification car- 
ried in the 1943 change order. 

All contracts awarded since Janu- 
ary 1, 1947, required that the con- 
crete have an air content of 3 to 6 
percent. Specifications for air-en- 
training portland cement required 
that Vinsol resin be neutralized when 
used as an interground air-entraining 
agent. Further, it was required that 
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the cement entrain 16 + 4 percent 
air in standard mortar 7 

Ohio has followed the lead of the 
ASTM in adopting the 18 * 3 percen: 
entrained air limit in its specificati ‘ 
for air-entraining portland cement 
The final control, however, js 
3 to 6 percent limit on air entrained ; 
the concrete. These changing spec 
fications show that there has been 
transition period of successive rey; 
sions in air-entraining concrete, 
will be seen from the data here pre 
sented, these revisions have resulte 
in progressive improvement in th 
durability of concrete pavements i 
Ohio. 


Inspections Showed Value of Air-Entrainins 


Concrete 


In 1945 and again in 1948 the Ohi 
Highway Department and the Port 
land Cement Association made coo; 
erative inspections of the suriac 
condition of all air-entraining « 
crete paving projects constructed | 
the Highway Department. In order 
to rate the various projects as to « 
tent of scaling, observed scaling was 
recorded and scale ratings were con 
puted as follows: 


(A 3B + 5C) 10 
Scale rating = 
in which 


A = number of slabs scaled les 
than 10 percent of their are 


B = number of slabs scaled 
percent but less than 4 
percent of their area 

C = number of slabs sealed 50 per 
cent of their area or mor 

S = total number of slabs 


Out of 59 projects, 35 had scaled 
to some extent when inspected " 
1945. However, a study of the scait 
ratings for these 35 projects reveals 
that except in a few cases the scaling 
was not extensive (1945 scale ratins 
for the 59 projects was 1.90). *™ 
becomes more evident when tt ' 
pointed out that if every slab in the 
entire lane mileage o project 
showed scale on less than ‘0 perce’ 
of its area, the scale rating would 


20. Only two projects pected 1 
1945 had scale ratings that exceces 
this value. The most extensive 
ing occurred on a project 
emulsified carbon black had Dee! 


added to the concrete. 
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Vinsol resin as air-entraining agent. 


In view of the fact that air-entrain- 
concrete was in its infancy prior 
45, its performance on the first 
projects built by the Ohio High- 
Department is considered re- 
ikable in contrast to the serious 
that had occurred on other 
built without air-entrain- 
nt. Although air-content data are 
ivailable for projects constructed 
ior to 1947, it is now realized that 
|| probability an appreciable per- 
tage of the concrete placed prior 
“45 contained less than 3 percent 


royects 


Conclusions Drawn from 1945 and 1948 
Inspections 


From the data collected in the 
urse of the 1945 and 1948 inspec- 
us, the following conclusions have 
drawn 
For the same age, the scaling 
| pavements built during 1945, 1946, 
ind 1947 was only about one-fifteenth 
s extensive as that of pavements 
ult during 1942, 1943, and 1944. 
i] severeness of winter 
amount of ice removal 
gents used and increased cement fac- 
tor may have contributed in some 
easure toward this outstanding im- 
rovement in pavement durability, 
ut it seems more reasonable to be- 


leve that tl 


he increase in the amount 


Iifference in 
xposure, 


‘air entrained in concrete pavements 
mt during 1945-1947 was the pre- 
inant lat tor. 

- On projects built in 1942, 


id 1944, the scaling observed 


id inereased to approxi- 
ely double that observed in 1945. 
wever, the scale rating of these 
rojects in. 1948 was only 3.1. 
» Th lurability of colored air- 
tray concrete was somewhat 
“ow that of natural-color air-en- 
ng It is pe ssible that 


material used on these 
iiteracted the air-entrain- 
to some extent. Special 


»ir-entraining concrete (above, right) is in good condition. 
bus Ohio, placed in 1941, less than four years previously. 
+ road about two miles east of section at left. 
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SP OUR-YEAR-OLD PAVEMENT of normal portland cement concrete (above, left) exhibits severe scaling while eight-year-old pavement of 
a Left view, taken in February 1945, shows section of U.S. 40, just west of Colum- 
Right view, taken in August 1948, when pavement was eight years old, shows 
Air-entraining concrete on test road contained estimated air content of 5 percent, with 
Concrete was vibrated when placed. 


care will be taken in the future to 
insure that the required air content is 
obtained in colored concrete as well 
as in regular concrete. 

4. Job additions of air-entraining 
agents were used on 13 Ohio projects 
during 1943 and 1944. During the 
first year it appears likely that insuf- 
ficient agent was added at the mixer 
to result in the desired durability. 
Scaling on 1943 construction was 
about twice as extensive where job- 
added air-entraining agents were used 
as where air-entraining portland ce- 
ment was used. Concrete pavements 
constructed in 1944, using either a 
job-added air-entraining agent or air- 
entraining portland cement, exhibited 
about the same scale resistance except 
for one job constructed with Type 
IA portland cement. It should be 
emphasized that no data are available 
on the air entrained in this concrete. 
It is believed that under present speci- 
fications, which require that a mini- 
mum of 3 percent air be entrained in 
the concrete, the method used to 
effect such entrainment is immaterial 
so far as the resulting durability is 
concerned. 


Ohio Hook Gage Method for Determining 
Air Content of Fresh Concrete 


Before 1947, field determination of 
the air content of fresh concrete was 
either lacking or too limited to be of 
significant value. Practical means 
for making reliable field determina- 
tions were not available at that time. 
Prior to the start of the 1947 con- 
struction season, the Ohio Depart- 
ment made air-measuring equipment 
available for all projects. This equip- 
ment was designed to utilize a modi- 
fication of the so-called stirring 
method of measuring the air content 
of fresh concrete, which we named the 
Ohio Hook Gage method. It had 
been previously tested in both labora- 
tory and field and appeared to offer 
promise of satisfactory results when 
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used with reasonable care by trained 
personnel. Correlation of results ob- 
tained by the Ohio Hook Gage 
method with the pressure method 
appeared to be good. 


Field Tests Show Amount of Air Entrained 


During 1947, a total of 670 field 
tests for air content were made on 
15 projects and a statistical analysis 
of the data secured was made. No 
attempt was made to eliminate or 
evaluate any of the variables which 
are known to influence air-entrain- 
ment in concrete. Variations in ag- 
gregate gradation and particle shape, 
cement characteristics, temperature 
of mixture during mixing, quantity 
of mixing water, and mixing time all 
influence the amount of air entrained 
in concrete. Further, the care exer- 
cised by inspectors in making air- 
content tests influences the accuracy 
of the determinations. For this rea- 
son less weight should be given prob- 
ability values for individual projects 
than the values which consider the 
670 tests made in 1947 as a single 
population, 

The analysis of 1947 data shows that 
in 99 out of 100 tests for air content 
made by the Ohio method, the air 
content can be expected to fall be- 
tween 2.2 and 5.4 per cent; and 
further, that in 11 out of 100 tests, 
the air content can be expected to fall 
below 3 percent. Thus the upper 
and lower limits of the probability 
range of 2.2 to 5.4 percent are both 
below the corresponding limits of the 
specified 3 to 6 percent. These re- 
sults would indicate that generally 
the air-entraining capacity of the 
cement used in 1947 was not quite 
high enough to produce the desired 
air content values in the field, inas 
much as air-entraining cement was 
used in 99 percent of the concrete. It 
would also indicate that some scaling 
might result. Actually, a very small 

(Continued on page 92) 
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Finland Meets Acute Power Shortage by 
Comprehensive Development of 


68-Mile Rapids 


September 1949 


OSMO KORVENKONTIO 


Consulting Engineer, Helsinki, Finland 


IN THE PEACE TREATY following World War II, Finland lost one-third of 


her developed waterpower. 


At the same time her power needs were 


greatly increased by the terms of the treaty, which called for the payment 


of a war indemnity primarily in industrial products. 
ficulties added to the demand for hydroelectric power. 


Other wartime dif- 
As South Fin- 


land's waterpower was already utilized for industrial purposes, it was neces- 


sary to go north to find a means of meeting the power shortage. 


The re- 


sult was a comprehensive plan for the development of the Oulujoki River 
and rapids by means of eight plans to utilize a total head of 387 ft. Two of 
these plants are now generating power, the third will be put in operation 
later in 1949, and construction of the fourth is getting under way. 


WITH THE ACUTE NEED for 
increased hydroelectric power in Fin- 
land following the war, attention was 
focused on the Oulujoki River, which 
represents the major potential source 
in the hitherto undeveloped northern 
part of the country. This river flows 
from Lake Oulujarvi in west central 
Finland into the Gulf of Bothnia, a 
distance of 6S miles, in which the total 
fall is about 394 ft. The regulating 
effect of the large lake at the head of 
the river will be such that practically 


Lake 


os 


the entire annual water volume can 
be utilized. The lake will be used 
as a regulating reservoir. The aver- 
age discharge is about 8,475 cfs. 
Design of the hydroelectric plants 
was facilitated by the fact that the 
banks are generally high and steep 
so that the damage caused by dam- 
ming is relatively small. The rapids 
in the river are long and gently slop- 
ing. Also, bedrock is fairly close to 


the bed of the stream, providing a 
solid foundation for structures. 


The 


Pyhakoski 
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present plan for the Ouiujoki Rive 
incorporates the construction of eigh 
dams and powerplants. Beginy 
downstream, these plants are: Jy 
hama, Nuojua, Utakoski, Sotk 
koski, Palli, Pyhakoski, Montankos 
and Merikoski. (See Fig. 1.) 7 
gether the plants have a useful hea 
of about 387 ft. Investigations a 
being conducted with the idea 

combining Utakoski and Sotkakosk 
All the plants will be operated as 
group. Likewise it has been assum 
that the large power plants and sys 
tems in Finland will be utilized t 
ward common ends, to achieve th 
most economical results possible 


First Plant Started Under War Conditions 


Four of the projects have alread 
been launched—Merikoski, Pyha 
koski Jylhama and Palli—and th 
first two are in operation. Merikosk 
the first to be undertaken, was built 
by the municipality of Oulu, 
authorization for the commencemer 
of work was obtained in the spring 
of 1939. However, World War |! 
which broke out in September | 


Merikoski aS 


‘\ 
Utakoski 
c 36 Ft Sotkakoski 
16 Ft Pall 
@ 200 43 Ft Pyhakoski 
3 +150 105 Ft 
3 +100 Montankoski 
+50 + 39 Ft Me _ 
| 33 Ft 
| | 
0 10 20 30 40 50 60 “ 
Miles 
FIG. 1. PLAN FOR EIGHT power plants on Oulujoki River, Finland, would utilize 387 ft out of total head of 394 ft. Merikc ski anc _ 
koski are completed; Jylhama nears completion, and Palli has been started. Investigations now under way look toware ade ' 
an 


Utakoski and Sotkakoski plants. 


Natural features are favorable as high, steep banks cause minimum damages from damming 


close to river bottom provides good foundation for structures 
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PYHAKOSKI DAM DEVELOPS highest head | 
(105 ft) of plants on Oulujoki River. Down- 
stream face of spillway nears completion in 
view above. Tooth sill below spillway 


Conditions (upper left, foreground) dissipates energy of 


overflow. Water was discharged through 

ave alread spillway (lower left) before powerhouse and 
ski, Pyha south end of dam were completed. View 
li—and th of upstream face before water level was 
Merikosk raised (below) shows six intake openings in 
1, was built left foreground. 
Oulu, 
mencemer orevented the start of construction. 
the spring During the armistice in 1940, the 
Id War s-called first stage of construction 
mber 14 = was completed, including the lateral 

ind the main dam. The former 

® is partly of earth and partly a gravity 

‘ rete structure. The main dam 
losed by four radial gates. Ac- 


rding to the plan, the plant when 
mpleted will contain three genera- 
ind will produce about 33,000 

he conflict which broke out in 
completely stopped con- 
\lthough the outlook was 

ery bright, the town of Oulu 
| orders for generators and tur- 


lor two units. The Kaplan 
rbines with vertical shafts, were the import license until June 1945 — service turbine, which is a horizontal 
m the Finnish firm of and in the meantime ASEA had ex Francis unit. The intake is con 


tended the time limit of the contract 
by one year as it could not meet the 


trolled by radial gates, behind which 


mpella, while the generators were 
the racks are situated. A log chute 


the German firm of 
Thus 


ki anc Pybe 
mbinauos 


and bedrocs 


\\ 


ery to take place in two 


‘ork was carried on during 


under very unfavorable 

so that it did not 
ording to plan. The 
| that the first generator 
ly in 1944, but because 
developments, delivery 
ide. Steps were then 
ure one generator from 
irm of ASEA, but cur- 
ities delaved issuance of 
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delivery date of August 1947. 
delivery was postponed until 1948, 
when the first unit in the Mer koski 
powerhouse was finally installed. 
The powerhouse is founded entirely 
on granite bedrock. The switchgear 
is on top of the draft tube. A fish 
elevator at the southern end of the 
building lifts salmon from tailwater 
to the intake channel. Also located 
at the southern end of the powerhouse 
is an intake tube for the station's 
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runs in tunnel through the north side 
of the building, and between it and 
the first unit there is a bypass for 
blocks of ice and runaway logs. 

The intake channel of the plant is 
about 1,378 ft long and 230 ft wide, 
with a cross section of approximately 
13,660 sq ft. The velocity of the 
water in the channel is about 2.5 ft 
per sec. On the northern side the 
channel is lined with stone riprap, 
but the southern wall is formed by a 
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LOWEST POWERHOUSE on Oulujoki River, near its mouth in Gulf of Bothnia, is Merikoski, 


which utilizes head of about 33 ft. 


Powerhouse is connected with main river by intake channel 1,378 ft long. 


Most of tailrace, in foreground, was blasted from rock. 


Log chute runs 


in tunnel though left end of building and next to it is bypass for blocks of ice and runaway 


logs 


concrete dam constructed of units 8 
meters (26 ft 3 in.) in width, with the 
upper ridge acting as an overflow 
weir. There is a footbridge about 8 
ft wide on top of the dam. 

The tailrace, which for the most 
part was blasted from rock, has a 
length of about 1,804 ft and a bottom 
width of about 74 ft. About 235,450 
cu yd of soil and 300,800 cu yd of 
rock were removed from the site. 
The concrete structures of the dam 
and powerhouse contain about 35,000 
tons of steel reinforcing. The power- 
house was designed by the engineering 
firm ‘‘Consulting,’’ and the contractor 
was QO. Y. Vesirakentaja. 


Pyhakoski Plant Has Highest Head of 
Plants on River 


All the plants on the Oulujoki 
River except Merikoski are owned by 
the firm of Oulujoki Oy, established 
in 1941. When the company was 
formed the state owned two-thirds of 
the shares and the remainder be- 
longed to private industry. Since 
that time the major part of the Oulu- 
joki River has come under a single 
ownership, making it possible to 
coordinate the work so as to secure 
the most economical utilization of 
the total head. The company’s main 
purpose is the development of this 
river for hydroelectric power. 

For its first project the company 
chose a location on the rapids where 
the highest head could be realized, 
that is, Pyhakoski. The site was ad 
vantageous in that no lateral dikes 
were necessary for the powerhouse 
desp.te the fact that the water level 
was raised 105 ft, the head utilized 
for power generation. Likewise the 
tailrace is very short. Raising of the 
water level formed an artificial lake 
of 270 acres above the powerhouse. 
This lake can be used advantageously 
for daily regulation. 
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Fish ladder is also provided at right side of powerhouse. 


The powerhouse is situated on the 
southern bank of the river and has a 
maximum height of 200 ft and a vol- 
ume of 196,200 cu yd. A_ public 
highway crosses the river along the 
dam. On the highway side of the 
powerhouse is the gate room contain- 
ing machinery for hoisting the gates 
and racks and adjacent to this room 
are the 110-kv switchgear, transform- 
ers and station service equipment. 
Next comes the station hall with its 
generators. The design contemplates 
three units in the powerhouse, each 
consisting of a Kaplan turbine (manu- 
factured by Tampella) and a direct 
connected generator. Each turbine 
is dimensioned for a water volume of 
about 4,700 cfs and a head of 105 ft. 
When all the units are installed, the 
output will be 108,000 kw, and the 
annual energy production, 560 million 
kwhr, which will make Pyhakoski 
second in output of all the hydro- 
electric powerplants in Finland. 

The first generator was ordered 
from the Swedish ASEA and has been 
delivered. The other two generators 
were ordered originally from the Brit- 
ish firm of Metropolitan-Vickers but 
because of the long delay in delivery, 
the order was transferred to the In- 
ternational General Electric Co., Inc., 
of Schenectady, N.Y. The power- 
house equipment will be delivered by 
rail to the southern end of the build- 
ing and thence transferred to the pre- 
pared foundations by means of rails 
and cranes. There is a _ 12-story 
administration building at the north- 
ern end of the powerhouse. 

Immediately adjoining the power- 
house is the dam, which has a maxi- 
mum height above bedrock of about 
148ft. The dam consists of seven dam 
units, two spillway openings, an over- 
flow weir and a short lateral dike. The 
fishway, located close to the power- 
house, consists of a fishladder which 
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continues into an elevator for liftun 
the fish into headwater The om 
water for the fish ladder is lifted 
tailwater instead of hy adwater s « 
to save the energy difference, New 
to the fishway is a bypass for blocks 
of ice and runaway logs. 

There are eight bottom gates in the 
dam units, chiefly for the diverse 
of flow during construction. They 
openings can also be used subs 
quently for emptying the basin aly 
the powerhouse. Spillway opening 
measure about 46 X 20 ft and » 
closed by radial gates. To prevent 
ice formation the piers are heat 
electrically. The tailrace has enery 
dissipators below the spillways, 

There is still another opening 
the dam—for the log chute. Th 
flume has a length of 1,870 ft a 
consists partly of concrete and part! 
of sheet steel. 

The 220-kw switchgear and tran: 
formers are situated in the switchir 
yard on the south bank of the r 
whence the 220-kv transmission li: 
carry the power to South Finland 
Operation Started in Spite of Many Dificultie 

Work was greatly delayed by 
lack of shovels and bulldozers. | 
total quantity of soil and rock : 
moved from the site was 
cu yd. Practically all the concr 
needed for construction was produ: 
in the batching plant at the sit 
which had a monthly output of abot 
6,540 cu yd. Filling stones have 1 
been used in the concrete but | 
coarse aggregate has a maximum s 
of 4.7 in. About 143,900 cu yd 
concrete has been placed, contami 
33,000 tons of cement and 3,500 tor 
of steel reinforcing. Placing ol | 
crete and reinforcing, and handling 
wooden formwork were accomplhis! 
by a 5-ton cable crane. A compk 
laboratory was set up at the site 
studying the quality of the concre' 
produced. 

Preliminary work started at t 
Pyhakoski site in 1941 proved t 
a sizable and difficult job becaus 
the isolated and uninhabited char 
acter of the region. The first st 
was to construct dwellings for ' 


workmen and structures to accom! 
station, war 


2 


date offices, power 
houses, garages, sawmill, ete. *! 
dwelling units and the meces 


utility buildings were erected for t 
future staff. 
On May Il, 
raised to its ultimate 
first generator arrived at the ene 
1948 and was erected by Mare! 
and on April 10 the prime mins 
of Finland officially opene¢ 
Pvhakoski powerplant. 


1948, the water ¥* 
level 
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REGULATING WORKS FOR LAKE at head of river are incorpo- 
Topography required considerable ex- 
million cu yd) for 1'/:-mile-long channel between 
ske and powerhouse and for tailrace (almost one mile long). 
Tailrace, nearly completed, appears in top right-hand view. In 
»pper left-hand view, powerhouse is under construction at right, 
vhile water passes through spillway openings at left. 
tion required building of complete community, including housing 
Oulujoki River before start of work 


rated in Jylhama project. 
avation (1 


for 1,400 workmen (above). 
is seen at right 


The other two units still await the 
livery and installation of genera- 
tors from the United States. 


Lake Regulating Works at Jylhama 
In 1946, Oulujoki Oy commenced 
work on its second major power 
nstallation—that at Jylhama. Al- 
though Jylham4 is only fourth in size 
| the developments on the Oulujoki 
Rapids, its construction was started 
next because it incorporates the dam 
lor the regulation of Lake Oulujarvi, 


to be used as the regulating reservoir 


plants along the river. In 
er to use the lake efficiently as a 


rd 


regulating basin it was necessary to 


nstruct a channel 1'/, miles long 


tween the Jylhama powerhouse and 
the lake 


the construction of lateral dikes with 


lopography also required 


total length of about 2.2 miles. 
‘hese are all earth dams for which the 
material was taken from 


The tail- 


race 1s 4,920 ft long, and from it and 


ne Channe!] 


together a total of more 


han | milion cu yd of rock and 


irth were removed. 


. ‘ork in the river made it possible 
“0 divert the flow into a parallel chan- 
pan the construction site, thus 
sTeatly litating quarrying and 
perations in the per- 
lanent inmnel and tailrace. A 
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Isolated loca- 


public highway will run in front of 
the powerhouse and continue along 
the main dam and the earth dike to 
the north bank of the river. 

In principle the design of the power- 
house at Jylhamé is identical with 
that of Pyhakoski but because of 
the lower head, the switchgear is 
situated on top of the draft tube 
and the scroll flume is of reinforced 
concrete. Immediately to the north 
of the powerhouse space has been 
reserved for a fishway and fish eleva- 
tor. There are two spillways, which 
will be closed by radial gates manu- 
factured in Finland by Tampella. 
There is also a log chute, between the 
spillways and the fishway. 

The power plant will consist of 
three units, the turbines being de- 
signed for a flow of 4,700 cfs 
and a head of 39 to 46 ft. When all 
the units are in operation the output 
will be 45,000 kw and the annual 
energy generated about 220 million 
kwhr. The three turbines have been 
ordered from the Finnish firm of 
Tampella and the generators from 
the Swiss concern of Oerlikon. 

Like Pyhakoski, the site of Jylhama 
is in a very sparsely inhabited region, 
making it necessary when work was 
begun in 1946 to build a complete 
temporary community, with dwell- 
ings for 1,400 workmen, shops, a 


1949 


office 
garages, a smithy, repair shop, power 
station, foundry, batching plant, etc. 


hospital, laundry, building, 


Later an elementary school was 
established for the children of employ- 
ees. When the plant at Jylhama is 
completed it is expected that this 
community will be used as the base 
for construction of the plant at 
Nuojua, about 1.9 miles downstream. 

At Jylhama the tailrace, dam and 
lateral dikes have been completed. 
Work on the powerhouse has pro- 
gressed to the point of setting up the 
turbine of the first unit. The first 
generator will arrive in September, 
so that the plant can be put in opera- 
tion during the current year. The 
second unit will be set up after an 
interval of three months. 

At Palli, the third project on the 
Oulujoki to be undertaken by Oulu- 
joki Oy, preparatory work was com- 
menced in January 1949. Construc- 
tion on the Nuojua project will start 
next winter. 

A 220-kv transmission line was 
completed this year by Imatram 
Voima Oy, of which Oulujoki Oy is a 
subsidiary. This line connects the 
plants on the Oulujoki River with 
the power network of the rest of the 
country, making this new power 
source available to satisfy Finland's 
acute power need. 
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Concrete Arch Carries Sharply Curved Highway 


Over 70-Ft Ravine 


C. H. DARBY, Assoc. M. ASCE 


Senior Bridge Engineer, California Division of Highways, 
Sacramento, Calif. 


THE EAST FORK CITY CREEK 
crossing of State Highway 207 in San 
Bernardino County, California, pro 
vides the interesting and unusual spec 
tacle of a concrete arch bridge on a 300 
ft radius curve. The usual structure 
designed for such a site would be a 
rolled steel or concrete viaduct. How 
ever, after weighing costs and esthetic 
values, an arch bridge was chosen 

Route 207, when completed, will 
provide the shortest route from the 
City of San Bernardino to the resort 
area around Big Bear Lake and an 
alternative route to Lake Arrowheac’. 
Traffic over this highway will there 
fore generally be pleasure bound for 
the recreation centers in the moun 
tains [wo bridges on the 14-mile 
route are visible from the approaching 
highway, and their appearance ts of 
sufficient importance to warrant spe 
cial efforts 

One of these bridges, the crossing 
at East Fork City Creek, has good 
foundation conditions, a 70-ft-deep 
ravine providing an appropriate set 
ting for a short concrete arch span. 
The highway at this point is, how 
ever, on a 300-ft radius of curvature. 

Comparative estimates of viaduct 
and arch-type structures were so 


ROCKY WALLS OF 70-FT RAVINE provide 
good foundation conditions for concrete 
arch. Design difficulties stemmed from fact 
that highway is on 300-ft-radius curve at 
this point 


close that no appreciable saving could 
be shown for viaduct construction. 
Nor did the preliminary study indi- 
cate any possible combination of 
span lengths that would produce an 
architecturally pleasing viaduct in 
harmony with the lower bridge, a 
concrete arch, which was only |! 
miles away. The unsymmetrical shape 
of the ravine, especially the vertical 
west bank, precluded the use of a 
three-span beam structure or even a 
symmetrical four-span structure. The 
arch design was adopted. 
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solution of this problem would ; 
quire the 
architect and engineer. The desig 
therefore, was 
stages: 
an architectural study, final a 
neering analysis, and 
review. 
Bridge Department design sect 
which includes an architect in ad 
tion to the structural designers 


determine the most suitable spa 
rise, and other proportions: A spat 
100 ft and a rise of 20 ft were se 
for the basic design. 
curb lines at the various panel point 
were computed and a skeleton pl 
and elevation were made from thes 


1949 


APPE ARANCE Was 
Significant facto, . 
choosing 100-4 
crete arch for 
Creek Bridge on \, 
mile State Highway, 
Big Bear Lake trom 
San Bernardino 
Engineering analy 
and architecty;, 
studies are Coord 
nated in Bridge > 
partment 


It was evident that the satisfactor 


coordination 


closest 


divided int 
Basic engineering anal 

architectur 
This work was all done int 


The first step in the design was | 


] 


Offsets to t! 
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ARANCE Was 
facto, 
100-6 
arch for Cs 
Bridge On 
tate Highway; 
ear Lake rom 


\ the proportions of piers 
hes were studied, and 
would minimize the 
riable overhang of each 
to the sharp curvature 
After some compro- 
architectural and engi- 


SHARPLY CURVED HIGHWAY IS SUPPORTED on sstraight-decked arch. 


Load 


along curb is carried to arch by offsets at panel points. 


slightly fractured pink granite, was 
encountered at the elevations de- 
termined in the preliminary field 
investigations. After the overburden 
was removed, footing areas were 
trimmed with ordinary pneumatic 
pavement breakers and hand _ tools. 

The structure was completed in the 
late summer of 1948 by the Bridge 


Department, California Division of 
Highways, under the direction of 
George T. McCoy, M. ASCE, High- 
way Engineer, and F. W. Panhorst, 
M. ASCE, Assistant Highway Engi- 
neer, Bridges. Contractors on the 
job were Westbrook & Pope, of 
Sacramento, Calif. The cost of the 
bridge was $68,475.14. 


Rail-Mounted Equipment Speeds 


rnardino, Ca) lems, the architectural 
swing shown herewith was pre- 
ed, leting the second phase 
in Bridge De he design. In the third stage arch 
rat design of approaches, 
butments were completed. 
lesign changes were made 
» this stage, some of which af- 
| the appearance of the struc- 
is length of the east ap- 
span, height of east abutment 
. change in curb line over the 
slab on the arch. The latter 
permitted a continuous facia 
end to end of the structure, 
ised the prominence of the 
iable-length brackets, and pro- 
| greater continuity of theme. 
engineering drawings were again 
ewed for appearance and, after 
Satisfactor r changes, were submitted to the 
| would 1 ridge Engineer for approval. 
lination Construction of the bridge pro- 
The desig eded without difficulty. Bedrock, 
ints 
iy analysi 
final el 
rchitectur 
done in t 
gn sect 
ct im 
mers 
ign was t 
rable spar CONCRETE MIXING, pumping 
A spat Band placing equipment, all rail 
ere select ' ted, is being used to line the 
sets to t (00-It Aspen Tunnel of the Union 
anel points ie Railroad in western Wyoming. 
leton pl m the dry-batching plant, located 


from thes 


mile from the east 
rtal, the |-cu yd batches move into 


juarter ol a 


of Aspen Tunnel 


the tunnel in narrow-gage dump cars. 
These cars run up a track-mounted 
incline to drop the batches, one at a 
time, onto a 30-in. conveyor belt 
feeding the dual mixer. From the 
mixer the Pumpcrete moves 35 cu yd 
of concrete per hour through an &- 
in.-dia, 1S80-ft-long “shooting pipe” 
positioned by a jumbo to discharge 
at the top of the forms. At frequent 
intervals the track-mounted dump- 
car incline, mixer, Pumpcrete and 
shooting pipe are moved forward 
several feet as a unit. The two 


TUNNELMEN WORKING from jumbo (left) 
weave inner and outer curtains of reinforc- 
ing steel. Steel beams and timbers lend 
further support. Finished tunnel dimen- 
sions are 26 x 18'/. ft. Lining is 2 ft thick 
except at invert, where it is 2'/. ft. About 
60,000 cu yd of concrete will be required to 
blanket 5,000 tons of reinforcing steel. 


DUAL MIXER and Pumpcrete (right) feed 
concrete through “shooting pipe’’ in fore- 
ground, which extends up through jumbo 
(behind photographer) to top of forms. Be- 
yond mixer is incline for dump cars and con- 
veyor belt. Electric lights along left tunnel 
wall lead to white spot more than 3,000 ft dis- 
tant, which marks east portal of tunnel. 


Concreting 


forms used are also track mounted. 
Completion of the tunnel, which 
will eliminate the Union Pacific's 
only stretch of single track between 
Omaha and Salt Lake City, is ex- 
pected this fall. The contractor for 
this $8,000,000 project is the Morri- 
son-K nudsen Co. 
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COMPLETED WARE- 
HOUSE (right) has 
trainshed on south 
wall, which permits 
all-weather handling 
of stored material. 
Row of five windows 
in west wall, shown 
here in architect's 
concept, re- 
moved in final plans — 
and replaced with ~~ 
air intakes on each 

floor. Total building 

height is 94 ft from 

basement floor to top 


Efficient Cor 
W arehouse 


RAY NUNEZ 


Construction Superintendent, F. H. McGraw & Co., 
Engineers and Constructors, Hartford, Conn. 


RATE OF 48 cu yd per hour was reached in pouring third-flocr 
slab. Bethlehem forms and reinforcing bars are used in columns. USE OF SPECIAL FORMS and efficient concrete = 


ing techniques are speeding the construction of a reir 
forced concrete warehouse being built for the Kimberl 
Clark Corp. in Neenah, Wis. The contractors, F. 
McGraw & Co. of New York, hope to have the six-stor 
structure completed in December although constructic: 
started only last May. 

The warehouse, containing 262,500 sq ft will be used t 
store creped wadding. Since the building will be use 
exclusively for storage there is no need for windows, an 
air circulation is provided artificially. Only certain se 
tions will be air conditioned. The heaviest floor loads 
naturally occur on the first floor, which is designed for 
350 Ib per sq ft. The second floor is designed for a loa 
ing of 250 Ib per sq ft and the remaining floors for 200! 
per sq ft. The solid brick wall rests on the foundat: 
for the first two stories and thereafter is carried partl 
angle irons anchored to the floor slab. 

As the ceiling heights vary from 12 to 14 ft, the contra 
tor was confronted by the costly requirement of makin; 
many vertical falsework supports of different lengths tor 
the forms of the floor slabs. To reduce this expens 
variavle-length supports were devised, which are set 
3,000-Ib jacks so that they can be adjusted to the re 
quired ceiling height. 


REINFORCED CONCRETE basement columns (above) of 30-in. di- 
ameter are spirally reinforced. Falsework supports forms for drop 
heads. Jacks under vertical supports (right) permit adjustment of 
their length so that falsework can be reused on each floor although 
ceiling heights vary from 12 to 14 ft. Steel trusses across ceiling 
support forms for first-floor slab. 
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WORKMEN dump 
bucket of concrete in- 
to wall forms (right). 
Man at left is operat- 
ing vibrator, while 
man second from left 
moves funnel-like 
guide under concret- 
ing bucket. 


a 


t Con 


house 


reting Speeds 
Construction 


lo speed pouring of the first-floor slab, the superin- 
RCo. tendent designed an inclined ramp which provided direct 
2 secess to the street. The ramp, 20 ft wide and 10 ft deep 
id inclined at an angle of 30 deg, was placed on the 
crete pour street side so that the ready-mix trucks could drive up to 
npr peas the foot of it. The concrete could then be picked up in 10- 
» Kimberh u ft Bell prime movers, carried up the ramp, and poured. 
‘tors. F. H \ rate of 40 cu yd per hour was reached using this 
“a method. For pouring the second floor _and above, 
seeeinertics the transit-mix trucks dumped the concrete into hoppers. 
[he conerete was then dumped into a skip on an elevator 
nd thence into a hopper on each floor, where it was 
icked up in motor buggies and poured. On _ these 
ipper floors a concrete pouring rate of 48 cu yd per hour 
was attained. 
lhe concrete columns supporting the first-floor slab are 


ll be used t 
will be use 
indows, an 
certain sec 


t floor loads 7 
designed {ur Jin. diameter and have drop heads. Columns 
Stor 0 hoo ® supporting the second to fifth floors are 20 in. in diameter, 


= and those above are 16 in. 
lo facilitate all-weather loading and unloading of the 
stored materials, the plans provided for an enclosed 
transhed 33 ft wide along the entire south wall of the 
house. The outer wall of the shed acts as a retaining 
to take the lateral thrust of the heavy train loads on 
® ‘he fill inside the shed. About 8 ft of backfill will be 
laced around the trainshed area. Surface contours per- 
it pouring of the wall entirely above ground. 
_ The warehouse was designed by the engineering staff of 
the Kimberly-Clark Corp. and built by F. H. McGraw & 
\o., with the writer as construction superintendent. 


rs for 200 I 
» foundat 
ied parth 
of making 
t lengths tor 
his expense, 
‘h are set 


dd to the re- 


CREOSOTED WOODEN PILES (left) driven in one corner of build- 
ing site where adverse soil conditions were encountered, were 
capped by reinforced concrete slab later poured over all 217 piles 
in group. Remainder of building rests on spread footings. Bottom- 
dump bucket (above) picks up ready-mixed concrete to pour retain- 
ing wall for trainshed. For erection of wall, which will be back- 
filled for height of about 8 ft, Economy forms were used. 
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Skillful Design and Careful 
Administration Cut Airport Costs 


ELWYN E. SEELYE, M. ASCE 
Seelye, Stevenson & Value, Consulting Engineers, New York, N.Y. 


IN EVERY SUCCESSFULLY engi- 
neered airport there are three main 
considerations: A suitable and ade- 
quate design, effective supervision, 
and efficient administration of the 
contracts. The engineer charged 
with building an airfield, or any struc- 
ture for that matter, must carefully 
plan his work to fulfill these require- 
ments if he is to serve his client satis- 
factorily. 

Perhaps the most important con- 
sideration in the economical design 
of an airport is the selection of the 
pavement section, 1ts base and sub- 
grade. Very often for economic rea- 
sons fields are built in low areas and 
on soft ground where it is impracti- 
cable to lower the ground-water level. 
This means designing a crust of pave- 
ment base and subbase capable of dis- 
tributing the concentrated wheel 
loads to such a point that the soft sub- 
grade will not be overstressed. Selec- 
tion must be based on a thorough 
knowledge of the supporting power of 
the soft subgrade. The California 
Bearing Ratio Method, which is most 
commonly used, is one way of deter- 
mining the supporting power. This 
method is based on a comparison of 
the resistance of the soil being inves- 
tigated to the jacking through it of a 
tube of given size with the resistance 
of a layer of broken stone to the same 
tube driven in the same way. Curves 
have been plotted comparing the 
wheel-load supporting power of soils 
of different percentages of resistance 
with that of the broken stone. 
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Another method, the Plate Load 
Test, is designed particularly for use 
with the Westergaard formula, for 
designing concrete pavements, and 
also for simulating full-size levels. 
The Army made a series of these tests 
on test runway sections. The writer 
correlated a study of these tests to 
see how closely the California Bearing 
Ratio, the Rolling-Load Tests, and 
the Plate Tests coincide. The results 
indicate that the California Bearing 
Ratio forms a very good method of 
forecasting the ability of the sub- 
grade to resist the rolling-load test. 
This correlation has been published in 
an article by the writer (/ngineering 
News-Record, May 1, 1947, p. 733). 

Prescribed tables for determining 
the required thickness of the sub- 
grade have been set up by the Civil 
Aeronautics Administration. Sub- 
soils are classified according to frost 
conditions, drainage, and the physi- 
cal properties of the soil, and subbase 
materials, both granular and capable 
of compaction, are defined. When 
the wheel load is known, the required 
thickness of subbase may be deter- 
mined from the tables. 


Good Drainage Essential 
The subject of drainage can gener- 
ally be divided into two categories— 
subgrade and surface drainage. The 
latter may be further subdivided 
according to type of channel, such as 


swales, and trench drains located 
alongside, or inlets built into the 
edges of the pavement. Subgrade 
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ADMINISTRATION BUILDING 
County Airport is of brick etree 
minum tower. This type of design wos 
lend itself easily to use of Cement or ina, 
block for walls, with cement bac" 
which would be considerably 7 
Parapets around observation deck mr 
well be replaced by railing, affording tarthe 
economy. 


drainage should be used only to jowe 
over-all water tables, and not t 
vide a system of drains under th 
entire runway area, as the latter 
would be excessively costly. Ty 
water table must be lowered ¢ 
prove the character of the subgrad 
and to keep adverse conditions fr 
arising when the frost line reaches t 
water table. It is this actios 
freezing of pore water below | 
capillary rise that causes the for 
tion of ice lenses which heave the s 
and crack pavements. 

If the subsurface drainage is us 
solely for lowering the water tabk 
is then necessary to provide a suri 
drainage system to handle the nnd 
of rain storms and melting s 
The cheapest method is to use swa 
that drain the runways and, in tw 
are drained by catch basins. H 
ever, this method is not entirely sat 
factory in the winter when snow: 
moved from the runways is 
along the edges of the paveme 
The snow piles form a_ barner 
water draining into the swales 
the drainage, instead of being car 
off, forms ponds on the runway wi 
freeze with a drop in tempera 
thus becoming a hazard to the ope 
tion of the field. 

A much better, though more cost 
method of handling surface drainag 
to construct gutters alongside ther 
way leading through inlets and U 
to drains. Since these drains cat 
cleared at the same time the runw 
are cleared, they are always iret 
carry off the surface water. 4! 
the soil condition and drainage pr 
lems have been solved, the engumet 
next consideration is the layout ol! 
runways. Considerable econo 
can be effected here if car ful study 
given to the type of aircrait exp 
to use the airport, and the latest 
velopments in landing devices 

Field layouts should be mac 
particular attention to the elie: 
of ground handling of aircratt 
is important from an economuc 
point, when one considers Ux 


time that can be lost on a hele 
to incorrect planning of the 
1 that Pls 


It is obvious in Fig 7 
cannot get in position to take ‘ ar 
Plane 2 has left the runway, ™ 
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iM 
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-axiway, as shown by the 

serving the end of the 
such a taxiway would ob- 
speed up the headway be- 


ING for 
with sheet als 
of design wou 


there 1S 
jotted lin 


runway. 


cement or cings souslV 
pont Ieee ‘ween two takeoffs. The situation 


erably Cheane 
tion deck mich 
affording furthe 


n ther aggravated by landing 
eerait which cause further delay be- 


the air also means a great 
ss in efliciency. If adequate taxi- 
vay tur fis are not provided to 
lear the runway, the next aircraft 
ust delay its final approach. 
os in using a runway for landing pur- 
as the latter 5 - 
costly. T wses, a pilot must be able to bring 
owered to ix the plane to a stop within 60 percent 

the r the available runway length, which 

subgrade 
onditions fr wns that taxiway turnoffs should 
aa e provided at or near the third 
ine reaches ¢! 
3 actios ints. Depending on the length of 
a ~—e ‘ runway and the type of small air- 
‘iin : hat might use it, additional 
ses the forn } : 

s should be provided in be- 
heave the s 
tween these his contributes ma- 
terially to expediting ground move- 
nt. The cross-hatched taxiway 
itlets, Fig. 1, are at about the third 
ints of the runway. 
Broome County Airport, New 
Vork, is a good example of how the 
ngineer was able to save his client 
the cost of paving one landing strip 
| the placing of additional em- 


d only to low: 
ind not t 
ins under th 


t 


‘ainage is us 
water tabk 

ovide a suri 
ndle the rund 
melting sn 
§ to use swa 
s and, in tur 
basins H 

t entirely sat 


when snow?! unkment. A third runway is pro- 
cum i led. This runway is short and 
he paveme mpaved but adequate for light air- 


ralt, which do not have the cross- 
vind landing capacity of the heavier 
commercial aircraft. The remaining 
two paved strips should meet all the 
requirements of commercial traffic. 


a_ barrier 
1e swales 
f being cart 
runway 
n temperat 


d to the oper Allow for Future Expansion of Field 


The Rochester Airport, Fig. 2, 
monstrates how the initial cost of 
ustructing an airport may be re- 
juced by building only the runways 
that are needed for current operation 
ind allowing for future expansion as 
e need arises. Arrangements there 
permit Runways 1 and 2 to be used 
Concurrently with the new instru- 
ment runway, provided they are 
under proper control such as by two- 
In this way, light planes 
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FIG. 2. BUILDING only those runways needed for current operation considerably reduces 


initial costs at Rochester Airport. 


and National Guard planes may con- 
tinue to use the runways without in- 
terfering with the new east-west in- 
strument runway. The layout also 
permits the extension of these run- 
ways so that they can be used by air- 
freight lines. 

More and more attention is being 
paid to laying out fields so as to give 
minimum approaches in all weather. 
This means a more restrictive atti- 
tude in locating airfields with regard 
to obstacles. 

Airports are supposed to develop 
into self-supporting projects or, at 
least, into an economic balance where 
the subsidy from the town is not too 
great and yet is sufficient to attract 
business. In designing the adminis- 
tration buildings, the engineer would 
do well to balance carefully expendi- 
tures against intangible benefits. 
There is no question that the esthetic 
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Provision is made for future expansion. 


value of the administration buildings 
is important. However, it would be 
wise to search for materials that are 
easy on the client’s pocketbook as 
well as pleasing to the eye. 

The use of reinforced concrete with 
plywood forms and painted concrete 
eliminates the necessity of plaster, 
produces a pleasing interior, and is 
considerably cheaper than plastered 
interiors. This technique is now 
being used in modern low-cost apart- 
ment buildings. Further savings 
may be realized by the elimination of 
basements, use of railings instead 
of parapets around observation decks, 
and use of cinder blocks where possible. 

It is questionable whether another 
story should be added to the observa- 
tion tower, merely for appearance 
sake. It is equally questionable to 
provide extra rental space before such 
space is necessary. The better prac- 
tice would be to provide for future 
expansion when and if the need 
arises. 

Though radiant heat is initially 
more expensive, reduced operating 
costs usually make this type of heat- 
ing economically advisable Cer- 
tainly it adds to the cleanliness and 
neatness of the buildings and the com- 
fort of the public. 

It is also most important to provide 
suitable storage, maintenance, and 
repair facilities for the aircraft using 
the airport. Of the many types of 
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FIG. 3. 


top of drains and pipes placed in trenches. 


Backfill Drain and 
Complete Embankment 
Stoge 


Excovote and 
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Stage I (Build Embankment) 
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CASE —Subgrade 


Right Woy 


EMBANKMENTS in which drains are to be placed should be filled to a foot above 


Backfilling only to invert, and laying pipe on 


surface of backfill, although it saves cost of excavating trench, leaves pipe unprotected from 
extensive damage by contractor's heavy earth-moving equipment. 


hangars, the multiple-plane is gen 
erally the because it requires 
much less wall space per plane than 
the individual T-type hangar. The 
cost per plane of the hangar structure 
is significantly reduced, and _ the 
larger structure can easily be fitted 
with the necessary repair and main 
tenance facilities 

The problem of fire protection in 
any structure of this type is a major 
one, and installation of a system of 
deluge sprinklers 1s almost essential. 
This means either a tank at ground 
level with a booster pump and a 250, 
000-gal capacity, or an elevated tank 
ot 50,000 gal capacity. The low tank 
iS pre ferable in most cases, as the ele 
vated tank constitutes a flying haz 
ard. The presence of deluge sprink 
lers should not preclude the addition 
of foamite apparatus in the fire pro 
tection system. 


best 


Effective Supervision 


Effective supervision includes not 
only seeing that the plans and speci- 
fications are followed, but meeting 
problems that arise after construction 
starts and solving them effectively. 

As an example, the Fort Dix air 
field, which was enlarged by the 
writer during the war, was built on a 
beach formation varying from coarse 
to fine sand and silt with occasional 
pockets of peat. After removing the 
peat pockets, occasional soft spots 
were discovered during the process of 
consolidating the fills. Examination 
showed that the spots were caused by 
lenses of silt and clay, which trapped 
water in these local areas. Auger 
holes were put down and filled with 
sand in order to drain the lenses, with 
entirely satisfactory results. The use 
of sand piles which, by the way, as 
many seasoned engineers will testify, 
are not a postwar invention, solved a 
condition that did not appear until 
field work had begun. 

Adequate specifications are the 
backbone of effective administration. 
Care in the preparation of specifica- 
tions can insure eflicient construction 
procedures, and also save the client 
the expense of costly extras. Take, 
for instance, such a stock clause as 
the following and try to make it cover 
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varying conditions: “In case stock- 
piling of excavated material and later 
rehandling of such material is directed 
by the engineer in order to produce 
the specified subgrade structure, the 
material so rehandled will be paid for 
at the contract unit price per cubic 
vard for unclassified excavation or 
common excavation.” 

The foregoing sounds like a per- 
fectly clear clause—in no way am- 
biguous and satisfactory for an aver- 
age earthmoving job. But suppose 
a stratified formation is involved, 
where the soil horizon consists of top 
soil, decayed rock, soft and shattered 
rock, and hard shale down to lime- 
stone. The ordinary sequence of 
excavation will deliver the excavated 
material to an embankment in the 
reverse order, that is, with the soil at 
the bottom and the hard rock at the 
top. Since the ideal embankment 
consists of lower courses of hard rock, 
then broken rock, then decayed rock, 
then topsoil, there are grounds for 
argument as to the necessity for stock- 
piling 

Is the engineer going to require the 
contractor to stockpile his topsoil 
and softer rock and then replace it in 
the embankment, and thus pay 
double for it? Or is he going to re- 
quire the contractor to arrange his 
construction methods so that it will 
not be necessary to stockpile? In the 
latter case, will the contractor be able 
to say that such interference with his 
methods is contrary to economical 
job procedure, and that he is there- 
fore entitled to an extra? 

The better procedure would be to 
add a clause so that the contractor 
will know when he is bidding that he 
must so arrange the sequence of his 
work that the logical order of the 
layers in the embankment will be 
maintained without extra cost to the 
owner. 

In contrast to the sort of situation 
just cited, which applies in cases of 
stratified soil, the Denton Airport in 
Texas has gumbo clay running down 
to an E7 or A7, according to whether 
the Civil Aeronautics Administration 
or Bureau of Public Roads desig- 
nation is used. The specification re- 
quired undercutting and refilling with 
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granular material at a uy 


places 


pressible. 
pensive, the inspector in 
required as many as 100 
even these did not achieve 
sired compaction. 
the number of passes tha 
required 


where the soil was 
As undercutting 


passes, 
the 
A clause limit; 
could 


by the 


undercutting would have elimina: 


an arbitration which gave an awa; 


to the contractor. 
Experience has taught us that 


specification 


for one type of s 


horizon does not suit all soil hori 

As previously stated, the specifi 
tions should be written with prop 
construction sequence and method 


view. 


cas 
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t price 
not COm 
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In one contract which required th 
placing of drains, the specificat 
called for the contractor to be paid 


unit price for excavation for the drair 
in cut areas: 
bankment was to be carried 


in fill areas the 


up t 


the level of the invert of the drains 
The drains would then be built, 
the embankment placed on to; 


them. 


ent and the resident engineer agre¢ 
that the contractor could place his 
drauis later 


fill 


and 


The contractor's superinten 


excavate for 


The contractor then made a clai 
payment for excavation for draiurs 
fill areas. 

The original specification conten 


plated a sequence of constructi 


that would be awkward for the co: 
tractor to follow as his drains wou! 
be totally unprotected from the : 
struction equipment performing su! 
sequent embankment. 

A good system in this case wou 
have been to specify that the embat 


ment be carried up a foot above t 
Trenches 


top of the drains (Fig. 3) 

would then be dug for the drain: 
the pipe would be placed, and t! 
trenches backfilled. This meth 
would have protected the dra 
from injury by the contractor 
equipment, and costly arbitrate 


would have been avoided. 


Time and Budget Control Important 


The engineer should watch the pro 
ress of the work. 
marily a function of the contract 


or 


is the engineer's responsibility to! 


client to see that the contractor 1s © 

proceeding in such a way that He 

not meet the time limit. 


A har gra} 


While this 1s pr 


Wi 


posted in a conspicuous place on th 
job and made the basis of repor's 
the home office, is an excellent met 
of gaging the progress of the work 


Another very important m atter | 
administration is that of keepimg * 
Generally, the ™ 
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budget. 
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low Temperature Increases 
Sediment Transportation 


Colorado River 


— W. LANE, M. ASCE, Hydraulic Consultant, E. J. CARLSON, 
Hydraulic Engineer, and O. S. HANSON, Hydraulic Engineer 


Bureau of Reclamation, Denver, Colo. 


\IPERATURE exerts a material 


n the transportation of sedi- 
flowing water, according to 
erable evidence collected by the 


fReclamation. Perhaps the 


+ striking indication is in the rec- 


sediment discharge above the 
i} Dam, a Bureau structure on 
wer Colorado River, which was 
to the writers’ attention bv 
Goss, Hydrographer, Bureau 
lamation, Yuma, Ariz. The 
ndicate that a much larger load 
ment is carried by the river 
the winter than during the 


mer with approximately the same 


Since the only apparent ex- 
for the quantitative differ- 
sediment discharge at these 


periods of the year is the differ- 


nwatertemperature, the phenom- 
mtiated a general inquiry into 


probable effect of temperature on 
transportation of 
Ing streams 


Results of the observations are 


sediment in 


n Fig. 1, which gives the water 
ge, Water temperature, sedi- 
concentration and sediment 
the Taylor's Ferry sediment 


pling station (Fig. 2) on the Colo- 


River from 1943 to 1947, inclu- 


sive. These data were collected by 
the Office of River Control, U.S. 
Bureau of Reclamation, Boulder City, 
Nev., under the direction of C. P. 
Vetter, M. ASCE. It will be noted 
that, for a given discharge, the sedi- 
ment load may be as much as 2'/» 
times as great in winter as in summer. 
The conditions in this reach of the 
Lower Colorado River are exception- 
ally favorable for indicating any effect 
temperature may have, as the number 
of variables that might effect the sedi- 
ment load is much less than in most 
rivers. 


Sampling Station Well Situated 


The sampling station is located 
downstream from Lake Mead (behind 
Hoover Dam) and Lake Havasu (be- 
hind Parker Dam), in which the sedi- 
ment coming down the Colorado is 
deposited, so that the discharge is 
clear. Because of the regulating 
effect of these two reservoirs, the flow 
of the river is unusually uniform. 
There is very little local inflow be- 
tween Lake Havasu and Taylor's 
Ferry and the sediment carried by the 
river is almost entirely picked up from 
the streambed. Approximately 70 
percent of this load is composed of 
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0 sion may be 2! times 
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in summer. 
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FIG. 2. LOCATION of Taylor's Ferry 
sediment sampling station on Colorado 
River is exceptionally favorable for showing 
effect of water temperature on amount of 
sediment carried in suspension. Sediment 
in reach is almost entirely picked up by 
river from its own streambed, as load from 
upstream has been settled out in Lakes 
Mead and Havasu. Regulation of upstream 
reservoirs gives constant flow and there is 
very little local inflow from tributaries. 


fine and very fine sand. The river is 
therefore much freer than most 
streams from great fluctuations in 
water discharge and in load of sedi- 
ment brought into it by tributaries. 
Because of the relatively constant 
conditions, the effect of temperature is 
much more apparent than in an ordi- 
nary stream. 

It will be noticed that although the 
sediment concentration fluctuates, 
being generally larger in winter than 
in summer, there is distinct tendency 
for the sediment concentration and 
sediment discharge to become smaller 
with the passage of time. This tend- 
ency is due to the gradual coarsening 
of the river bed from which the load is 
picked up. Size analyses of the bed 
and suspended sediments show that 
they have gradually become coarser, 
and as the bed has become coarser, 
the water has been unable to pick up 
as large a load as before, but the par- 
ticle size of the material which it does 
pick up is coarser. The principal 
changes in sediment load are therefore 
due to changes in amount of water 
discharge, coarsening of the bed, 
changes in water temperature and 
possibly some other unknown cause 
which fluctuates with the seasons 
and may be wholly or partly the effect 
of temperature. 
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FIG. 3. RELATIVE 


A Value Read From Average Line AB 


MAGNITUDE of sedi- 
ment load had dis- 
charge been uniform 
is shown by plotting 
values of constant 
K, (found for all sedi- 
ment observations) 
against calendar time. 
Slope of line is due to 


1945 


Year 


| 1943 1944 


An attempt was made to compute 
the magnitude of the fluctuations as- 
sumed to be due to temperature, by 
eliminating the effect of the variation 
of water flow and streambed coarsen- 
ing. The first step was to eliminate 
the effect of water discharge. From 
many observations it has been foungl 
that the sediment load in natural 
streams varies roughly as the square 
of the discharge. This fact is ex 
pressed by the equation QV, = A,Q,’, 
in which Q, is the sed. ment load in 
tons per day, A, is a constant, and 
V,. is the water discharge in cubic feet 
per second. The values of A, were 
found for all the sediment observa- 
tions and plotted against calendar 
time. The resulting graph, Fig. 3, 
shows approximately what the rela- 
tive magnitude of the sediment load 
would have been had the discharge 
been uniform. 

An average line, AB, was then 
drawn through the values of A,, 
sloping gradually downward to indi- 
cate the approximate variation which 
the value of A, would have had if 
temperature fluctuations had _ not 
been present. The slope of the line, 
and the lower values of A, represented 
by it, are due to the coarsening of the 
bed as time goes on. The ratio of the 
values of A, (as computed from the 
observed data) to the value of Ay 
obtained from this average line) 
should give a comparison of the mag- 
nitude of the fluctuations due to tem- 
perature. 

The magnitude of the ratio of the 
fluctuating A, value to the gradually 
changing A, value of the average 


coarsening of bed 
with passage of time. 


1946 1947 


line was plotted against the water 
temperature at the time of ob- 
servation, with the result given in 
Fig. 4. This figure shows that the 
ratio decreased with increasing tem- 
perature at a rate sufficient to make 
the average load at the time of lowest 
temperature about times the 
average load at the time of highest 
temperature. 

It will thus be seen that whether or 
not this fluctuation is due to tem- 
perature, it is of so large a magnitude 
that its cause must be determined if 
accurate analyses are to be made of 
many sediment actions in the Lower 
Colorado River and other similar 
streams. The sediment load shown 
in Fig. 1 is the total load carried by 
the stream. Computations were car- 
ried out to determine whether the 
effect of this cause was the same on 
particles of different sizes. The total 
load was broken into four parts, each 
part composed of particles of a small 
size range, the four parts covering the 
entire range of sizes carried, which 
was from 0.044 mm to 0.589 mm. 
The load in each size range was ana- 
lyzed in the same way as previously 
described for the total load. For 
sizes from 0.044 mm to 0.295 mm the 
temperature effect seemed very close 
to that shown in Fig. 4. For the size 
0.295 mm to 0.589 mm, the change 
with temperature was negligible. 

This analysis shows that the change 
in load due to temperature change 
occurred almost entirely in sediment 
of sizes smaller than 0.3 mm. 

The results shown by the 1943 to 
1947 data were confirmed by the 


FIG. 4. SUSPENDED 
LOAD carried by 
Colorado River varies 
inversely with tem- 
perature of water, 
according to data 
collected at Taylor's 
Ferry sampling sta- 
tion during period 
1943-1947. Graph 
was prepa, by plot- 
ting ratio K, /Ky from 
Fig. 3 against water 
temperature as de- 
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records collected at Red Cloud Ca 


Taylor's Ferry and Imperial Dan : 
for the years 1935 to 1942) ine lass 
During 1935-1942 the sediment | 
and water discharge were determ: 
by measurement, but th¢ water t 
perature was not recorded, [py 
paring these data, a curve oj 
fluctuation of temperature thro 
out the year was drawn up by ma - 
aging the temperature curves a N A 
termined for the years 1943 to jay; societ 
This curve showed practically — 
same fluctuation of sediment | dee: 
with temperature as obtained for | = 
years 1943 to 1947, but the scatter vow 
the points was greater, probably = 
cause the actual temperatures yar wy 
somewhat from the values obtai: iret) ¢ 
from the average temperature cur 

CI 


Problem in Movement of Suspended Load riser 


Since most of the sediment load 
the Lower Colorado River is carr 
in suspension, the results shoul 
analyzed as a problem in the m sane 
ment of suspended load. The fi cond 
mechanics of this phenomenon is 
fairly well understood as regards t 
transportation of the sediment ead 
ticles after they have been rais ewild 
from the bed into suspension by | | 
effect of turbulence, but a satisfactor a 
analysis of the raising of the part 
from the bed to combine with t erwh 
transportation in suspension has | cuss 
yet been worked out. The effect lesp 
temperature on the transportatior this 
sediment already in suspension ts 
to its effect on particle settling rat rora 
but the magnitude of these effects ol 
much less than of those indicated 
the Lower Colorado River obser , 
tions. Since the temperature effects fi 
transportation of sediment alread) sther 
suspension are of lesser magnitud: Satin 
follows that most of the effect ot tet een g 
perature observed in the Color the nat 
River observations is due to ther 
of picking up of material from ' n acti 
streambed. 

The sediment study here desen’y Or 
was part of an investigation 0! ' Colle 
control of sediment in the Middle * nin | 
Grande, initiated by the Sedimen@ Ri century 
tion Subcommittee of the Fede! €TS is 1 
Interagency River Basin Commu! m “ 
The study was carried out under ¢ tior 
direction of J. E. Warnock, ° tionsh 
ASCE, head of the Bureau of Rec re 
mation’s Hydraulic Laboratores, tivitic 
search and Geology Division, Brat Sultor 
of Design and Construction, ™ De nal | 
ver, Colo. R. F. Blanks, M. Av Vagne: 
is head of the Division, and 
McClellan, M. ASCE, is chiel eO°Biporganiz 
neer of the Bureau of Reclame! prote 
and Director of the Branch of 
and Construction. art of 
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The Engineer's Stake in Labor Legislation 


E. LAWRENCE CHANDLER, M. ASCE 
Assistant Secretary, American Society of Civil Engineers, New York, N.Y. 


"A RECENT ADDRESS before about 400 members of the American 
Society for Engineering Education in Troy, N.Y., Mr. Chandler reviewed 
‘, an objective fashion what has been going on in the field of unionism as 
‘concerns the engineer, and indicated why the national engineering 
wcieties have deemed it incumbent on them to take an active interest in 
vhat has transpired. The Taft-Hartley amendment to the Wagner Act, 


whic 


elem 


irst) Congress. 


(UCH confusion and perplexity have 
ssen in the minds of both engineer 
lovees and employers as a result of 
it that our national labor laws 
substantially precluded open 
cussion between the parties directly 
acerned in employer-employee re- 
nships. Largely for that reason, 
lovee members have looked to 
national engineering societies 
lead them out of this wilderness of 
iiderment. As for discussion other 
that between employer and em- 
there has been so much of it in 
t years that is has been rather 
erwhelming at times. Even so, 
cussion has not been sufficiently 
lespread to promote understanding 
this perplexing problem. 
lo not propose to argue the case 
r against labor unions or the over- 
bjectives of labor laws, or to em- 
m a crusade for or against the 
ities of engineering employees in 
field of collective bargaining. 
ther it is my hope to present, in 
tive fashion, a review of what has 
going on and to indicate why 
national engineering societies have 
med it incumbent on them to take 
clive interest in the matter. 


Origin of “Collective Bargaining" 
Collective bargaining processes be- 
1m the United States more than a 

iry ago, although Samuel Gom- 
‘iS reputed to have introduced the 
“collective bargaining’ in con- 

with employer-employee 

‘istips. As tar back as the 1820's 


Were a tew local unions, whose 
‘ites were however sporadic and 
‘ory. It remained for the Na- 

Labor | elations Act of 1935 
‘sner Act) to provide a full-blown 
rantee of the right of labor to 
mize ay irgain collectively and 

Protect labor unions against ‘speci- 
or practices”’ on the 
of employers, 


-h gives protection to professional employees, has not been changed, 


ad there is little likelihood that it will be modified in the present (Eighty- 


That Act continued in force without 
change until 1947, when the Labor- 
Management Relations Act, 1947 
(Taft-Hartley Act), substantially 
modified its provisions in a number 
of important respects. In spite of 
assertions by labor leaders that the 
Taft-Hartley Act was designed to 
sound the death knell of labor unions 
and their collective bargaining rights, 
the unions have continued to grow, 
and collective bargaining, in most in- 
stances, seems to have proceeded in 
more orderly fashion than before. 

The Wagner Act was drawn with the 
avowed purpose of favoring labor in 
its relations with management. As 
time passed, it became obvious that 
labor pressed its legalized advantages 
so far as to be harmful to the public 
interest in some important respects. 
Whereas at one time management was 
inclined to ride roughshod over 


“THE PROFESSIONAL MAN does 
not fit into the kind of organization or 
modus operandi of most labor unions. 
The attitudes, abilities and work charac- 
teristics of a professional man are not 
susceptible to standardization and regi- 
mentation in accordance with labor 
union criteria. It is a fundamental of 
labor union principles that quantity of 
work and compensation shall be stand- 
ardized. This means that all, whether 
expert or inept, must be held to some 
standard of production, and obviously 
the standard must be at a low or 
mediocre level if it is to be within 
reasonable reach of all. On the con- 
trary, the aim of professionalism is 
superiority of production. It is folly 
to attempt standardization of the genius 
and abilities of creative artists or of 
professional engineers in the conduct 
of their professional work. Whatever 
merit labor union principles may have 
with reference to the performance and 
products of labor, they are not appli- 
cable to professional services." 
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labor, the pendulum swung too far in 
the other direction. The Wagner 
Act permitted labor by law to ride 
roughshod over management. One 
condition was as vicious as the other, 
and the general public was the loser 
either way. It was evident long before 
1947 that steps should be taken to 
bring the situation into better balance 
with more equitable legislation which 
would require both labor and manage- 
ment to assume their proper shares of 
responsibility in solving the problems 
of labor relations. 


Early Professional Organizations 

For many years, labor unions con- 
tented themselves with efforts to 
organize the trades and common 
labor. However, in 1918 the A.F. of 
L. amalgamated a group of technicians 
and subprofessional men into the 
International Federation of Technical 
Engineers, Architects, and Drafts- 
men’s Unions (IFTEA and DU). In 
1933, a group of independent unions 
of technicians organized the Federation 
of Architects, Engineers, Chemists and 
Technicians (FAECT) and affiliated 
with the C.1.0., later being absorbed 
into the United Office and Professional 
Workers of America, C.1.O0. The two 
organizations now have an estimated 
combined membership of some 20,000 
Although they have some professional] 
members, they are heterogeneous 1 
character. There are in addition sev 
eral smaller organizations of profes 
sional and subprofessional employees 

Under the Wagner Act, it was not 
impossible for a group of professional 
employees to form their own bargain 
ing organization but such action was 
complicated and difficult. As a result 
of the Act and interpretations and 
decisions of the National Labor Rela- 
tions Board, professional engineers 
were required, in some instances, to 
join unions composed almost wholly 
of non-professional employees in the 
manual trades in order to hold their 
jobs. Other situations developed in 
which professional engineers found their 
collective bargaining right being 
claimed by unions with which they did 
not wish to be affiliated. 

One of the best examples of what 
could happen is found in the case of the 
Shell Development Co., Inc., at Em- 
ery, Calif. In the early 1940's, 201 
professional men, largely chemusts, 
among whom there were 44 with the 
degree of Doctor of Philosophy, found 
themselves about to be forced into a 
heterogeneous bargaining unit with a 
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slightly larger number of non-pro- 
fessional employees. Among the lat- 
ter were considerable numbers of 


roustabouts, janitors, window-washers, 
and the like. Quite justifiably the 
professionals raised violent objection 
and a long-contested struggle ensued. 
With financial and legal assistance 
from the American Chemical Society, 
the case was fought to a finish before 
the National Labor Relations Board, 
with the result that the professional 
men succeeded in gaining recognition 
for an organization of their own and 
were able to stand by themselves 

A similar situation arose at the 
Bloomfield, N. J., plant of Westing 
house Electric Corp., where profes 
sional engineering employees were 1n 
cluded in a_ heterogeneous group. 
hey were compelled to go out on 
strike, and their protests brought 
threats of reprisals. In spite of a 
petition for withdrawal, the National 
Labor Relations Board refused to grant 
their request for a separate unit under 
the Wagner Act. It was not until the 
Taft-Hartley Act opened the way that 
they finally succeeded in getting out 
of their predicament. Such circum- 
stances were unfortunate and discour- 
aging. 

The profession was faced with stern 
realities. Labor unions made increas- 
ing inroads on the ranks of professional 
employees during the years following 
enactment of the Wagner Act. The 
professionals were inept in the field of 
labor relations. Overwhelmed by the 
tactics of experienced union organizers 
and without regard to their wishes, 
they frequently found themselves in 
cluded in heterogeneous bargaining 
units almost before they were aware of 
what was going on. Once they were 
included, their protests usually were of 
no avail. Inevitably constituting a 
small minority in a large industrial 
organization, they were unable to 
choose their own representatives or to 
gain adequate opportunity to express 
their views. They became increas 
ingly bewildered and discouraged. 

It was natural for employee members 
to look to their national engineering 
societies for guidance and there devel- 
oped a growing demand that something 
be done to help them. But the field of 
labor relations was new to the pro- 
fessional societies. None knew what 
course to pursue, let alone how to pur- 
sue it. Some leaders in the profession 
advocated exemption for all profes 
sional employees but it became evident 
that a very large number of employees 
did not want exemption. Even if 
desirable, such a program would have 
required amendment of the Wagner 
Act and there was no likelihood of such 
an event in the early HMO0's. One 
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society went so far as to contemplate 
denying membership to all who took 
part in collective bargaining, but that 
program was abandoned when sober 
second thought indicated the manifest 
injustice that would have been in- 
flicted on those who, against their 
desires, had been included in bargain- 


“THE ESSENCE of the Taft-Hartley 
Law provisions relating to engineers is 
that a group of professional employees 
in any place of employment may de- 
cide, by majority vote of their own 
numbers, whether they want to form a 
unit of their own for collective bargain- 
ing purposes, to join with some other 
bargaining group, or to refrain from any 
action of the sort. That is a far cry 
from the old Wagner Act under which 
@ group of laborers or production 
workers might form a collective bar- 
gaining unit and a few unfortunate 
professional employees might find 
themselves forced to become members 
or quit their jobs. Att last professional 
employees have statutory protection." 


ing units under rulings of the National 
Labor Relations Board. 

Some valuable contributions 
sulted. The publication entitled 
‘Technologists’ Stake in the Wagner 
Act,’ produced by the American Asso- 
ciation of Engineers in 1944, gave a 
comprehensive record of experiences 
under the Act, set forth in detail an 
explanation of difficulties that had 
beset professional employees, and de- 


of appropriate collective bargaining 
groups. The American Chemical So- 
ciety contributed a major pioneering 
service in its support of professional 
employees in the Shell Development 
Co. case to which reference has been 
made. 
Course Followed by ASCE 

Events appear to have demonstrated 
that the American Society of Civil 
Engineers followed the most consist- 
ently constructive course. In 1937, 
the Society appointed a Committee on 
Unionization to study the extent of 
unionization among engineers and 
recommend to the Board of Direction 
suitable courses of action. In 1941, 
the committee was renamed the Com- 
mittee on Employment. Conditions 
and broadened its scope of action. 
As a result of recommendations from 
this committee, based on its survey of 
experiences of professional employees 
with labor union organizations and 
after study of the legal aspects of col- 
lective bargaining, the Board decided, 
in 1943, to undertake a _ positive 
program to provide means for the 
development of “professional units.” 


In essence, this was purely a defe, 


tactic. 


Early in its deliberations, the p, 


ns 


of Direction concluded that the » 
desirable long-range objective would }, 
changes in the labor laws which wo» 
at the very least, prohibit th: 
inclusion of professional men in labs 
dominated bargaining units and wi 
would permit them to refrain from : 
lective bargaining if they chose + 
Unfortunately, that was a ho, 
less task prior to the S0th Congres 
The immediate problem, in 1943. y 
that of helping professional employ 
to meet their problems under the pr 


so. 


visions of the Wagner Act. 


The Society published a many 
“The Engineer and Collective B 
gaining,” in July 1943, and later int 
same year promulgated its suggest 


plan. 


Under this plan, 


prelimi 


steps of organization might be tak 
by a Local Section of the Society 

succeeding steps, Society participati 
became less and less, until, by the tir 
a bargaining unit was created, t 
Society was entirely divorced from t! 


proceedings. 


Not only was this p 


cedure desired by the Society, it was 


statutory 


requirement. 


Nothing 


more fatal to recognition of a barga 
ing unit by the National Labor Re 
tions Board than domination or 


fluence by an employer and, since 


Society is composed of both employe 
and employees, it is mandatory that 
have no part in the functioning o 
The plan met with substant 
success, as is attested by the fact that 
number of professional engmeenn 
bargaining groups formed under 

terms are currently im existence 4 


unit. 


functioning satisfactorily. 


Looking forward hopefully to | 
time when there might be an o 
tunity to bring about amendment 
the Wagner Act, the Society's Boar 
of Direction adopted a statement 
policy covering the principles deer 


appropriate for the purpose. 1}! 
policy was in three parts, as 


lectively, should 


- e 
Any group of professional 
ployees who have a community 
interest and who wish to bargain 


be guaranteed | 


right to form and admumister 
own bargaining unit and be permit 
free choice of their representative 
negotiate with their employer 
No pre fessional employe 


») 


group of empl yyees, desiring 
bargaining wit 


take 


collective 


r to unce 


employer, should be forced to ain 


with, or become members 0, 
submit to representation 
group or its designated agent 


3. 


be forced, against his desir 
any organization as a con 
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»ersonal relations with (iii) of such a character that the output qualify under the definition of ‘‘pro- 


defensy, 


lua 
th wer in matters of employment cannot fessional employee.’ Already there 
Bog ns pe fie) anger have been cases of interest. One of 
AC The mos early as 1946, these principles ae Nigga? we the first had to do with a group of 
tive would an advanced type in a field of science or study” of the Wort! 
which wr: cere presented im a statemen on be learning customarily acquired by a pro-. time -—" y employees of t 1€ or 1- 
it the § ‘the Society to a Subcommittee — jonged course of specialized intellectual in. ington Pump and Machinery Corp. 
nes tal the House Labor Commuttee of struction and study in an institution of Of Holyoke, Mass. Although the Na- 
“uth Congress. As it was late higher learning or a hospital, as distin. tional Labor Relations Board was split 
——— session, nothing resulted except guished from a general academic education in opinion as to the appropriateness 
‘a trom ‘he nlanting of the seed. or from an apprenticeship or from training of certifying such employees, the 
= of routine mental, majority ruled that they were entitled 
Nay The Taft-Hartley Act manual, Or paysical processes; Or to a collective bargaining unit of their 
th Congres of Ciwil (6) any employee, who (i) has completed 
hus the American Society of Civi rk : : own as professional employees. 
in 1943. y tof s t the courses of specialized instruction and I ruled that 
al employ neers, as a result of some ten years study described in clause (iv) of paragraph n another case it was ruled tha 
nsive study and first-hand expe-  (q), and (ii) is performing related work "ewspaper people—editors, rewrite 
;' nce with the problems involved, and under the supervision of a professional men, and reporters—are not profes- 
use it had adopted a definite person to qualify himself to become a sional employees under the definition of 


| a manu 


lective B y, was in a position to provide the professional employee as defined in para- the Act, inasmuch as they are not | 
i later in ied leadership toward amendment graph (a). required to undergo specialized train- 
ts suggest Ux laws when Section 9 (6) establishes the princi- ™ an ol higher 
prelimur resented itself during the first session ples under which professional employ- Again, attorneys employ ed by _ the 
ht be tak ... €eS are guaranteed the right to have Lumbermen Mutual Casualty Com- 
Society gineers Jomt Council, thre ugh its units of their own if they care todo so. P@ny of Chicago were rec gnized as 
yarticipat Committee on the Economic status ol Following is a quotation from that professional employees by the NLRB 
by the ti the Engineer, had undertaken Sh Gastion: and formed their own unit. . 
sreated, | tensive study of the whole field and The number of professional engi- 
sed from t! lished an excellent “Manual on “Sec. 9. (6) The Board shall decide in neering employees now included in 
as this pr tive Bargaining for Profes- each case whether, in order to assure to collective bargaining groups is esti- 
ety. it was Employees” in 1947. Council mated at some 18,000 or 20,000, 
Nothing resents the American Society of appropriate for the purposes of ecient somewhat more than half of these being 


fa barga 
Labor Re 
ition or 
id, since t 
h employer 
itory that 
noning Ol 
substant 


the bargaining shall be the employer unit, craft in units by the 

( Mining and Metallurgical Jit, plant unit, or subdivision thereof: Although the movement has become 
neers, the American Society Of prROVIDED, That the Board shall not widespread, the greatest concentra- 
jamal Engineers, the American (1) decide that any unit is appropriate for tions are to be found on the West 
tute of Electrical Engineers and such purposes if such unit includes both Coast and in the Philadelphia~New 
{merican Institute of Chemical professional employees and employees who Jersey area. Prominent in the West 

ngneers. The National Society of are the following organizations: 

sional Engineers, although not a ] 


Seattle Professional Engineering Employees 
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endment Labor Legislation Panel for the 
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anteed ally adopted principles before bilities peculiar to their own position. The Eastern Conference Committee 
Lister “wor committees of the Senate and of Independent Engineering Organiza- 
permitt ‘use. The American Chemical So- tions is the coordinating body for six 1n- 
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Grouting Contraction Joints in Dams Controls x 
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Cracking and Seepage 


JUDSON P. ELSTON, Assoc. M. ASCE 


Civil Engineer, U.S. Bureau of Reclamation, Denver, Colo. 


GROUTING of contraction joints 
in dams is highly specialized work. 
his work cannot be done hastily, 
and requires thorough, detailed plan- 
ning and preparation well in advance 
of each grouting of a set or zone of 
contraction joints. Each structure 
has slight differences in design and 
construction and these in themselves 
govern to a large extent the procedures 
and equipment required for an eco 
nomical, well executed job of con- 
traction-joint grouting. 


Methods Used to Control Cracking 


In the first attempts to control mis- 
cellaneouscracking, dams were divided 
transversely into blocks and the faces 
of these blocks were coated with a 
heavy oil, grease, water-gas tar, or 
isphaltic emulsion to prevent bond- 
ing. The openings between the con 
crete blocks could not be grouted 
and the only barriers to water seepage 
were the embedded water stops across 
each joint at the upstream face. 

Another method of controlling 
cracking, used extensively in Europe 
and principally for arch-type dams, 
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consisted of leaving an opening usu- 
ally 3 to 10 ft in width between each 
block of mass concrete. The open- 
ings were later filled with concrete 
after expansion and contraction had 
taken place in the first-stage concrete. 

Some of the methods then prac- 
ticed solved the problem of controlling 
the direction of large-scale cracking 
in concrete; however, none of them 
prevented water from seeping into the 
artificially created cracks and even- 
tually developing small but persistent 
percolation channels through the 
structure. 

In the design of present-day con- 
crete dams, provisions are made for 
contraction joints spaced at regular 
intervals from abutment to abutment 
and extending from bedrock to the 
top of the dam. In most cases, one 
set of contraction joints normal to the 
axis of the dam and extending from 
the upstream face to the downstream 
face is considered sufficient. In addi- 
tion to transverse joints, the larger 
structures, such as Hoover Dam, 
Grand Coulee Dam, and Shasta Dam 
have longitudinal contraction joints 
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which run parallel to the axis of 
dam. 

The size of the dam, the meth 
to be used in cooling the concret: 
the schedule of construction activi! 
all have an important bearing on ' 
size and type of equipment to be us 
the procedure to be utilized, and ' 
personnel to be employed in 
grouting of the contraction jo 


pump—all air drives 
can grout abo 


100,000 sq ft of joins 


Procedures and techniques constat 


require minor modification 
justment for each new structure 
countered. 


Design and Construction of Joints 


In dams more than 100 ft hig 
becomes practical to grout the 
traction joints in lifts. If lifts 


higher than 100 ft, pumping presse" 


and water-cement ratios can 
controlled satisfactorily. The ces 
of the cooling system, that 1 

degree of temperature control des 
and the construction schedult 

determine the horizontal dist 

between joints. The vertical bou 
aries for each lift of each jot 
governed by similar conditions. 
boundaries are provided throug! 


it 


use of a separate piping system ° 


grout-stop seal for each lift of © 


joint. See Fig. 1. 
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h joint is bounded on given a thorough visual inspection ard 


= nd downstream face any welds between sections of the seal 
ertical inclined metal seals, should be tested by the soap-bubble 
nly reicrred to as grout stops, method. Pipe and grout outlets 

; exte ‘rom the foundation must be securely anchored to prevent 
- to the crest of the dam. Verti- movement or crushing while concrete 
th the lift is limited to 50-ft inter- is being placed. The piping layout 
. by horizontal seals across the must be carefully checked for possible 
traction ints, extending from dents or breaks in the metal to insure 


that all connections are ‘‘wrench 
tight,’’ and that each part of the sys- 
tem being installed conforms with the 
design drawings. 

To make certain that all pipes are 
open, a stream of air or water should 
be forced through all headers prior to 
embedding them, and again imme- 
ettically and horizontally are the diately after concrete placing has been 
me as those used for transverse completed. Vents at the top of each 
nts grouting lift require the same high 

The patented pipe system used by standard of workmanship and super- 
the Bureau of Reclamation to fill vision while being installed. During 
he joint openings consists essentially the placing of concrete, it is necessary 
fa supply pipe, a return pipe, small to ascertain that the grout seals 
ines with outlets rising vertically are not pushed out of line and against 

the supply pipe and connected the contraction joint itself, that the 
it regular intervals to the contraction pipe systems are not moved or loos- 
int, and a vent at the top of the lift. ened, and that the vents, such as 
he number of pipes for each lift of grout grooves or grout outlets, are 
the grouting system depends on the not plugged. The effectiveness and 
limensions of the structure. Whether facility with which contraction joints 

supply pipes, return pipes, and are grouted is dependent largely 

t pipes originate and terminate in on the quality of the workmanship 
the galleries of the dam, on the ex- and the degree of supervision em- 
vsed faces, or at both locations de- ployed throughout the construction 
pends largely on the design of the period. 
lar Contraction joints should be 
grouted as soon as the concrete has 
cooled the desired amount and the 
openings between clocks have reached 
their maximum. An effort should be 
made to complete contraction joint 
grouting during the normal construc- 
tion program, prior to filling of the 
reservoir (usually a design require- 
ment in the case of arch-type dams), 
and prior to final high-pressure cur- 


m face to downstream face. 
large mass concrete structures, it 
- be necessary to include longi- 
‘is i] joints which are offset so as to 
. discontinuous from one abutment 
‘the structure to the other. In the 
ystruction of longitudinal joints, 
methods used for sealing lifts 


nstrea 


Installation of necessary piping sys- 
tems and grout stops for each con- 
struction lift of concrete is completed 
ust pnor to the placing of the con- 
rete in that lift. Inspection of each 
tem to be installed requires methodi- 

sccurate work on the part of 
engmeer. Before new concrete 
all metal sealing strips 

across Contraction joints should be 


> | laced 


eade sers sealing 
\ and vent return 
“Alternate supply ond return to be 
used when headers from foundation ' 
rop gallery are not self sealing - 
nes _—Vent header 
nisers. 
Metal sealing strig sers 
7 ~ 
Ve 
‘ 
w possible, provide bleeder of low point in header, and run 
y h 2 tol t fo e of dam ther wise gr ut from altern ate header 
attop of grouting zone by means of drop lines 


— INS ALLATION for grouting contraction joint at base of dam with foundation 
‘rates general principles followed in making grout-pipe layouts for contraction 

jams. Where there is no foundation gallery, header at rock surface is 
ning if possible by providing bleeders running horizontal to face of dam. 
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GROUT-PLANT installation consists of mixer, 
water meter, and tank in which agitator 
is mounted. Pump takes suction from 
agitator tank through hose connection in 
right foreground. Before entering agitator 
tank, grout passes through coarse wire 
screen to remove pieces of sacking, string, 
cement lumps and other debris. 


tain grouting under the dam. The 
progress of concrete cooling opera- 
tions and the organization and vigor- 
ous prosecution of the construction 
schedule are the factors controlling 
the starting of contraction-joint 
grouting operations. 


Preparation for Grouting 


Good practice would be to start 
from the lowest bedrock of the foun- 
dation and grout to the same elevation 
from abutment to abutment. Filling 
of the joints, one after another, with 
specified quantities of grout could be 
continued until they were full to the 
top of all lifts at any particular eleva- 
tion. If it were possible to follow 
such an ideal procedure, all tipping of 
the blocks and resulting high stresses 
could be eliminated; however, it is 
usually necessary to modify the best 
laid plans and fit the contraction- 
joint grouting program to the con- 
struction schedule. 

Often joints, or lifts within a joint, 
cannot be grouted at the same time as 
the adjacent joints because the con- 
crete blocks of the dam may be of 
varying heights, the grout pipe head- 
ers serving a lift of contraction joint 
may be plugged, or the grout groove 
vents or grout stops may be leaking. 

To expedite grouting operations and 
to complete grouting of contraction 
joints in certain areas it may be neces- 
sary to temporarily bypass joints 
which are difficult to open up, wash 
out, and test. Contraction joints 


which for one reason or another can- 
not be grouted in normal sequence, 
can be protected from closing by 
them 


filling with water prior to 
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LEAK FROM CONTRACTION JOINT in 
gallery of dam shows up during water test 
prior to grouting. Leaks like this one are 
sealed before grouting starts. 


grouting of other joints in the vicin- 
ity. In addition, the presence of 
water in such jomts minimizes move- 
ment of the adjacent blocks and re 
duces the danger of high compressive 
and tensile stresses within the blocks. 

Experience has proved that it is sel- 
dom practical or economical to work 
more than one shift a day. Nor 
mally, grouting of contraction joints 
with a combined area of 100,000 
sq ft and the cleanup work can be 
completed in an 8- or 9-hour day 
shift, when one grout pump, mixer, 
and agitator are used. 


Grouting Equipment Described 

The equipment necessary to ade- 
quately and effectively mix varying 
proportions of water and cement, and 
pump the mixture into the contraction 
joints is almost identical to that used 
in grouting foundations. The basic 
units for a grout plant consist of a 
grout pump, a mixing tank, and an 
agitator tank. The size of the equip- 
ment varies considerably and depends 
on the number and area of contrac 
tion joints to be grouted. An air 
driven 10X3 X 10-in. grout pump and 
an air-driven mixer and agitator tank, 
each with a capacity of 20 cu ft, will 
grout about 100,000 sq ft of joint area 
in a day's time. 

The pump must be capable of 
forcing grout into the contraction 
joints in a continuous, uninterrupted 
flow at any specified pressure. Sev- 
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PIPE for grouting contraction joints is installed in inspection gallery of dam. Grout headers 


and risers are of |'/,-in. diameter. 
cooling concrete 


eral manufacturers make such pumps 
but most pumps on the market require 
some modification of the working 
parts (cylinder liners, pistons, valve 
seats, valves, piston-rods, and pack- 
ing) to make them capable of pump- 
ing a highly abrasive grout mix with- 
out constant shutdowns for repairs. 
A grout pump in good condition will 
permit close control of pressures and a 
flexible rate of injection. Depending 
on the size of the pump. the design 
capacity will vary from 20 to 100 
gpm when supplied with air pressure 
at 100 psi. Grout pumps should be 
handled only by experienced work- 
men, and on large jobs it is good insur- 
ance to provide an extra pump to pre- 
vent possible interruption of opera- 
tions and loss of lines and joints. 

A grout mixer consists of a cylin- 
drical mixing chamber and a mixing 
mechanism made up of a propeller 
shaft and blades operated by an air 
motor. Grout mixers are made com- 
mercially or can be fabricated and 
assembled in local machine shops. 
Any mixer of ample capacity will 
serve the purpose if it thoroughly 
mixes cement and water, and has a 
suitable device for measuring the 
water. The quantity the mixer will 
hold is important as many contrac- 
tion-joint zones require large amounts 
of cement. If the mixer is too small, 
the first few batches may set in the 
joint before additional grout can be 
pumped. 

After the grout has been mixed, it 
passes to another cylindrical tank in 
which it is continuously agitated and 
from which it is pumped through 
pipelines into the contraction joint. 


Large headers and risers shown at left carry water for 


The grout is agitated to prevent th 
suspended cement from settling to t! 
bottom of the tank. The agitating 
tank contains a propellor shaft an 
blades, and is powered by an 
motor. 

Adequate equipment and the app! 
cation of a carefully developed tec! 
nique are essential in obtaining a su 
cessful job of contraction joint grout 
ing. Because of the highly specia 
ized nature of contraction jomt 
grouting, intensive planning of 
operations and detailed testing of al 
portions of the joint systems is & 
tremely important. Once the flow 
grout has been started into the cor 
traction joints, it becomes impract 
cal, time-consuming, and often cost 
to shut down the pump long enoug 
to correct defects in planning or ' 
secure additional equipment. 


Much Preparatory Work Necessary 


Before actual grouting operations 
can be started, a large amount 
preparatory work is necessary. 
most jobs it is advantageous to ! 
stall two sets of temporary pipelines 
One set consists of grout suppl) 
return pipes leading from the grou! 
plant to the set of jomts to 
grouted; the other set consists | 
pipes which supply air and water ‘ 
the area in which the grouting 1s‘ 
done. The two systems of 
simple to install in small dams, 
ever, in large structures they ™ 
reach extensive proportions und be 
come extremely complicated 1m 
out. In general, the first prerequs® 
before grouting any set ol contractio 
joints is to complete all pipefittins 
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inject grout into the 
iors. and to fill with water 
-,cent to those scheduled 


necessary 
lv hea 
the joints ad 
for groutins 
In the larger concrete dams, a 
ints whose combined face 
exceed 100,000 sq ft are 
rouped into a set or zone which can 
be a wted within an 8-hour period. 


number of 
will not 


7 Communication facilities, such 
s telephones, signal lights, and buzzer 
eyetems must be installed from the 
srout plant to strategic locations in 
the gallerie s, to the faces of the dam, 
nd elsewhere as required. Dial 
sages to measure opening and closing 
‘contraction joints during grouting 
must be located and installed across 
the contraction joints. 
Piping systems and contraction 
ints must be tested with air and 
water prior to grouting to ascertain 
that they are open and clean. The 
test is made by forcing water and 
mpressed air through the system 
ad into the joints until the return 
flow from the vent headers appears 
lean. During the test, all headers 
re carefully checked to determine 
iat they are open and that the sys- 
m is functioning in a satisfactory 
mner. When flushing and testing 
the contraction joints has been 
mpleted, the jomts to be grouted 
re filled with water and pressure is 
ipplied to ascertain the location, size, 
nd extent of leaks through the grout 
topsorconerete. The testing should 
be done the day before grouting so 
hat sufficient time will be available 
rany necessary calking. Washing 
the contraction joints and filling them 
with water not only cleans the joints 
ind exposes possible leaks, but also 
‘ubricates the joints so that they can 
Xe more easily filled with grout. 
Water is injected into contraction 
ints adjacent to those being grouted 
provide a protective curtain to 
saance the thrust of the grout pres- 
ure against the nearby blocks. Pro- 
‘sions should be made during the 
yout of temporary pipe systems for 
unping water into the lifts of the 
junts directly above those being 
er uted as soon as grout flows from 
He vent of the lift being grouted. By 
pening the valves on the supply pipe 
the lift above and observing the 
“4pig water for cement color, a 
neck can be made for grout that may 
aking past the horizontal sealing 
“ip. The weight of the water will 


‘ert a Counterbalancing pressure on 


ital sealing strips and re- 

ce the probability of grout leaks. 
‘pringing effect” is produced on 
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PIPELINES ON DOWNSTREAM FACE of dam carry grout for sealing contraction joints. 


Dial gages, set across all joints, are provided with suitable shelters to protect them from 


changes in air temperature, falling debris, and careless workmen. 


Apparatus used by 


Bureau of Reclamation to measure opening and closing of joints during grouting utilizes 
jewel-bearing dial gages designed to register deflection of 0.0001 in. 


the contraction joint by the weight 
of the water, which tends to force the 
joint open and to give a more effective 
spread of grout in the lift being 
grouted. 

In grouting contraction joints, the 
type of cement used is of great im- 
portance. Several types of cements 
have been successfully used; namely, 
normal, modified, and low-heat port- 
land cements, and oil-well grouting 
cements. To be suitable for grout- 
ing contraction joints, a cement 
should be of such fineness that it will 
pass small joint openings, be free from 
impurities, and be sufficiently slow 
setting so that the contraction joints 
will be completely filled before the 
cement settles from the mix and plugs 
the supply and return headers. The 
use of low-heat or modified cement 
will greatly reduce the danger of such 
plugging. 

The Bureau of Reclamation speci- 
fies that cement for contraction-joint 
grouting “‘shall be of such fineness 
that 100 percent will pass a No. 100 
United States Standard screen, and 
98 percent will pass a No. 200 United 
States Standard .screen.’’ Included 
in the plans for grouting each set or 
zone of contraction joints is an esti- 
mate of the cement required, so that 
any necessary reprocessing can be 
completed before grouting is started. 


Start Grouting Early in Day 


Grouting is started in the morning, 
at the beginning of the regular day 
shift, so that the pumping of grout can 
be completed shortly after midday 
unless unforeseen difficulties are en- 
countered. Sufficient time must be 
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allowed after completion of grouting 
for cleaning grout pumps, grout lines, 
and contraction joint systems into 
which grout may have leaked. 

After the grout pump has been 
started, the pipelines are filled with 
the starting mixture, and everything 
is ready for the injection of grout 
into the first contraction joint. The 
grout mixture is pumped, one batch 
atatime. Each batch contains from 
one to five sacks of cement, depending 
on the area of the individual contrac 
tion joints. No sand and no admix- 
tures are used. For the _ initial 
batches in each joint, a thin mixture of 
2:1 grout (water-cement ratio by vol- 
ume) has proved to be the best. The 
thin grout serves as a lubricant for 
the lower portions of each contraction 
joint. The first few batches of thin 
grout are followed by a 1:1 mixture. 

By pumping a predetermined quan- 
tity of grout into each joint and by 
rotating the grout supply from joint 
to joint in established sequence, suf- 
ficient time is allowed for the grout 
to settle in each joint, thus maintain- 
ing the grout level at about the same 
elevation throughout the zone. Dur- 
ing the grout injection cycles, the 
contraction joints with small areas 
that will fill rapidly are temporarily 
bypassed. When grouting contrac- 
tion joints with exceptionally large 
areas, it often becomes necessary to 
increase the speed of the pump to pre- 
vent the piping systems and contrac- 
tion joints from becoming plugged. 

It is usually possible to thicken the 
1:1 mix to an 0.8:1 mix after the 
joints are approximately 75 percent 
full. By using a thicker grout to 
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complete grouting of a lift of con- 
traction joints, the runoff water at the 
top of the lift is reduced, and the 
joint is filled with a denser mixture. 
Vent headers should be opened at 
regular intervals so that air, excess 
water, and thin grout can escape from 
the joint. 


Various Factors Determine Pressure Used 

The dimensions of the blocks of 
concrete in the dam, the design of the 
dam, over-all height, width of con- 
traction-joint openings, and unfore- 
seen difficulties such as _ plugged 
supply or vent headers and abnormal 
expansion or contraction of the con- 
crete, determine to a large extent the 
amount of pressure that should be 
used in grouting. The maximum 
allowable grout pressure is that pres- 
sure which the concrete block will 
withstand before deflecting exces- 
sively and creating undesirable tensile 
and shearing stresses at the horizontal 
construction joints. 

The maximum allowable pressure 
at the top of a 50-ft grouting lift may 
range from 25 to 60 psi. A pressure 
gage attached to the vent header at 
the top of each grouting lift is used 
to measure pressures in the contrac- 
tion joints. 

A flow of grout almost as thick as 
that being pumped, should be ob- 
tained from the vent at the top of the 
lift before the maximum allowable 
pressures are applied. The stopcock 
valve on the vent header is closed as 
soon as heavy grout issues from the 
header. Pumping of grout into the 
joint is continued until the gage at the 
vent header records the predeter- 
mined maximum pressure. When 
this pressure has been reached, the 
valve on the supply header is closed 
and the pressure maintained on the 
grout in the joint. Because a small 
amount of water is constantly being 
squeezed out of the grout mixture 
into the pores of the adjacent con- 
crete blocks, the pressure recorded at 
the vent header will begin to drop. 
Each decrease in pressure is followed 
by injections of grout. When the 
contraction joint will hold the grout 
pressure for about 30 minutes without 
an appreciable pressure loss, grouting 
of the joint can be considered com- 
plete. 

Treatment of Grout Leaks 

Occasionally serious leaks, not dis 
covered during washing and testing 
operations, will develop during grout- 
ing, making it difficult or impossible 
to maintain pressure on a contraction 
jomt. When uncontrollable 
leaks develop, it is often possible to 
regrout the affected joint through 
the vent header piping system. 
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Because of faulty or careless in- 
stallation during construction, grout 
seals frequently permit grout to 
travel from an area being grouted into 
an ungrouted area. 

Leakage of grout into an ungrouted 
contraction joint must be prevented 
or the joint will become plugged and 
rendered useless for future operations. 
Prior to grouting, contraction joints 
adjacent to the area being grouted will 
have been filled with water which acts 
as a cushion in preventing possible 
deflection, and as an aid in keeping 
the piping systems open if grout leaks 
should occur. 

The contraction-joint systems im- 
mediately above those being grouted 
are filled with water as soon as grout 
returns are observed from the vent 
headers of the system being grouted. 
The bottom supply headers of the 
joint systems above should be opened 
periodically to check for grout leaks 
coming through or around the hori- 
zontal grout stops. Any grout leak- 
ing into an ungrouted lift or joint 
should be washed out before it sets 
and destroys the usefulness of the 
contraction joint. Most grout leaks 
are caused by defective metal sealing 
strips. However, large cracks are 
sometimes present and permit ex- 
tensive leakage through the concrete 
at some distance from grout stops. 

Measurements of variations in 
width of contraction-joint openings 
should be made continually during 
grouting. When grouting the con- 
traction joints of arch dams, measure- 
ments of the deflection of the struc- 
ture at the crown cantilever section 
should be made, and changes in width 
of contraction-joint openings for all 


transverse and longitudinal joints 
should be recorded. 
Some deflection of contraction 


joints almost invariably accompanies 
contraction-joint grouting, especially 
when pressure is applied. The 
amount of deflection permissible in the 
blocks of a dam depends largely on 
the size of the blocks. Normally a 
contraction joint subjected to pressure 
should not increase in width more 
than 0.02 in. at the top of a 50-ft lift 
or joint; otherwise undesirable 
stresses may develop. 

Measurements should be made 
either in the galleries or at the faces 
of the dam, but always near the top 
of the lift being grouted. Dial 
gages are also mounted across all 
adjacent waterfilled joints. If galler- 
ies are present in the dam and can be 
utilized, they provide a location that 
is not only safe but also comparatively 
free from large temperature varia- 
tions. To serve the purpose for 
which they are intended, that is, to 
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detect possible movement 
blocks during grouting, cial gages 

any other measuring devices nust | 
properly installed, must be von 
and must be watched closely ‘Tt 

good procedure to record the "i 
readings each time a batch of op, 
is injected into a contraction j y 


Ol th 


oint 
Prompt Cleanup Is Important 


As stated previously, the value 
planning cannot be 
and in that planning a definite 
of time should be set aside 4 pet 
forming the necessary cle: anup tasks 
The cleanup which normally cor 
cludes a day's work is as important g 
the actual pumping of grout. Ceme: 
which has settled out in the mixer: 
agitators, pipelines, valves, an 
pumps should be removed as soon a: 
possible after grouting. Grout whic! 
has been spilled in galleries, gutters 
shafts, or on the faces of the structur 
should be washed off before unsight! 
discoloration occurs. 

In addition to cleaning of equi 
ment, temporary pipe and fittings 
and concrete surfaces, ungroute 
joints into which grout may hav 
leaked should be flushed and washe 
clean. Common washing procedur 
is to fill and drain each contractio: 
joint into which grout may hay 
leaked until a clear return flow 
water is obtained. Washing of suc! 
joints is usually started about 3 
minutes after the grouting has beer 
completed, or after such time as ma 
be required for the grout to attau 
its initial set. Joints adjacent t 
those grouted, which have been fille 
with water to balance grouting ~ 
sures, should not be drained until th 
grout in the grouted joints has begu 
to set. 

The day following the completio 
of grouting on a set or zone of cot 
traction joints is utilized to clear 
valves and to break down, move, an 
reassemble temporary piping a0 
communication equipment in prepara 
tion for grouting the next zone 
contraction joints. Ordinarily 
large dams two days are expende 
between the time when on set 
contraction joints is grouted and 1 whe 
the next set is hooked up, Sus 
tested under pressure, and all equi) 
ment pronounced ready for grouting 

Number of joints in each hookuj 
size and condition of equipm 
of dam, distance between grout | 
and contraction joints to be = 
availability of experienced la 
time available to complete the gt grou 
ing program—all these factors m= 
ence the preliminary planning 
speed and coordination with 
different tasks are performed 
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Formulas Facilitate Design of Ring-Girder-Supported Pipes 


H. ALDEN FOSTER, M. ASCE 


Principal Associate, Parsons, Brinckerhoff, 


2ING girders have been used rather 
during the past fifteen 
ears for the support of large steel 
ipe in pipelines or penstocks. It is 
heved that the formulas given in 
hic article will be found useful in 
various applications of this type of 
struction. These formulas were 
vin tally developed by the writer in 
nnection with the design of the pen- 
stock for the North Platte (Nebr.) 
power plant of the Platte Valley Pub- 
lic Power and Irrigation District. A 

mparison was worked out between a 
esign with supports on the horizontal 
xis and one with supports below the 
xis, the former being adopted tor ac- 
tual construction. 

These formulas were recently used 
in the design of a large steel cylinder 
forming the exterior portion of a sub- 
jueous tunnel constructed by the 
trench method with precast sections. 
in constructing the cylinder, tempo- 
rary supports were provided which re- 

lagainst the ring girders attached 

the cylinders. The ring girders 
were investigated for supports lo- 
ited erther at the horizontal axis or 
tangles of 120 or 150 deg from the 
ertical axis. 


ill 


xtensively 


Herman Schorer, M. 


\SCE, presented detailed methods for 
inalyzing the 


stresses in a_ thin- 


SECTION shows external 
re oe on ring girder, which supports 
we and is supported at points 


otal axis. For purposes of 


analysis j 18 assumed to be cut at top. 
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walled pipe with spans of considerable 
length, and stiffened by circumferen- 
tial girders at the supports (‘‘Design 
of Large Pipe Lines,’’ TRANSACTIONS 
of ASCE, Vol. 98 (1933), p. 101). 
In Mr. Schorer’s article, the pipe is 
assumed to be horizontal and sup- 
ported by vertical reactions at two 
points on the horizontal axis. In the 
present article, formulas are presented 
for computing the moments and 
stresses in the ring girder when the 
pipe is supported by vertical reac- 
tions applied at points which are 
below the horizontal axis. In a sub- 
sequent article, formulas will be 
given for computing moments and 
stresses in the ring girder when the 
pipe is supported at points on the 
horizontal axis, but subject to trans- 
verse forces produced by horizontal 
acceleration from an earthquake. 

In the following discussion tension 
is considered as a positive force, com- 
pression as negative. Moment is 
positive when it produces tension on 
the outside of the ring. Following the 
method of analysis of Schorer, the 
external forces acting on the ring 
girder are as shown in Fig. 1. The 
ring is assumed to be cut at the top, 
and the left side of the ring is held in 
position by the forces X, and Yj, and 
by the moment V,, all applied at the 
axis of the pipe. As shown by Schorer 
(Eq. 37): 

Q sin V 


nT 


5S = 


in which 


Q = total load transmitted by 
shear to one ring girder 
S = shear between pipe shell and 


ring, per unit width of cir- 
cumference 


M, = moment of external forces 
between 0 and D, with respect to 
D. Schorer shows (Eq. 41) that 1/,, 
the value of \/, due to the shearing 


forces, equals 


M, = es E sin U — (1 — cos v) | 


By symmetry, ¥; = 0 


Following a procedure similar to 
Schorer’s, the following results may 
be obtained: 


R sin Up 47 


OR [ 
x LR R + 


l r 
“Ore 
cos .. .(2) 


The moment at the top of the ring 
is 

_ OR E 

= 


(sin U, — + U,/2) +; 


sin? Up + 
60s U, 
. (3) 
The normal stress on a section at 
the top is 
For any section above the support 
(from U = Oto U = U,) the moment 
is ./, and the normal stress, 
M, = My + NoR (1 — cos VU) + M,.. (5) 
in which M, is computed by Schorer’s 
Eq. 41. 
ae QU sin U 


Ny cos U (6) 

For any section below the support 
(from U = U, to U = x), the moment 
is .M; and the normal stress N2. 


OR 


M, = M, + *> (a’/R — sin U).. (7) 


CROSS SECTION shows distri- 
bution of positive and negative moments 
on ring girder supported at points below 
horizontal axis. 


FIG. 2. 
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in which .V/, is computed by Eq. 5. 


O sin 1 
\ N, cos = 1 — (Ss 


The moment just above the support 
is M, 


= M, + (1 — cos l + M, 


in which ./, is computed from Schor- 
er's Eq. 41, with U = U,. 

rhe moment just below the support 
is 
vu,’ = M, + 


R — sin U, 10 


The moment at the bottom of the 


ring-girder is 


in which ./, is computed from Eq. 5, 
with U = 

The value of 1/, can be shown to 
vary from a maximum negative value 
(M,) at the top of the ring, through 
zero to a maximum positive value at 
an angle of U,, and again passing 
through zero and increasing to a max- 
imum negative value (./7,) at the sup- 
port. The value of the moments in 
the ring will vary as shown in Fig. 2. 

The value of Uy, can be obtained 
by solving the following equation : 


2a’ sin U, 


Uy, cot Uy = 


l 


This value of Usa can be substitute. 
in Eq. 5 to obtain the intermediat; 
maximum value of M,, or \, 
The intermediate maximum tn 
ment below the support, or M,, is | 
cated at the angle 


sin? 19 


Viz = Uy 
When Up (or  — Ua) is less tha; 
U,, the intermediate maximum m 
ment below the support disappears 
as shown in Fig. 2. 


Chart Determines Constants for Gabled Beams 
in Reinforced Concrete Design 


ARTHUR F. LIEBSCHER, Assoc. M. ASCE 
Department of Public Works, State of California, Sacramento 


GABLED BEAMS are occasionally 
encountered in reinforced concrete 
design where continuity is to be con- 
sidered. Since there seemed to be no 
chart readily available to determine 


125-4 


20 


b= Constont 


Fixed End 
Moment 
Stiffness Coef. of P\ 


| Factor 


10 
Concentrated Lood 
Fixed End Moment 
Coef =0.0905 

os: 
o6 OS 10 


0833 


Fixed 
End Moment 


+ Uniform Lood 
Fixed End Moment 


05 


Corryover 
Factor 


FIG. 1. DIAGRAMS DETERMINE fixed-end 
moment coefficients and carryover and stiff- 
ness factors for gabled beams. Readings are 
taken along vertical dashed line. Ratio, 
d, /d; = 0.57, leads to desired coefficients 
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the beam constants, construction of 
the adjacent diagrams, Fig. 1, was 
undertaken. 

While the shape and loading possi- 
bilities are limited to symmetrical 
conditions, it is believed that where 
unsymmetrical loadings are encoun- 
tered the diagrams will serve to guide 
the user in selecting approximate 
coeflicients which are, often, suffi- 
ciently accurate. Moment coeffi- 
cients are for a concentrated load at 
the center of the span, or for a uni- 
form load, no account being taken of 
the variable weight of the beam stem. 
Stiffness factors are for use in the 
equation AK = kE//l, where k = 4 for 
prismatic beams and / is the moment 
of inertia at the minimum depth, d). 
The carryover factor C has its usual 
value of 0.5 where d; = de. 

Figure 2 shows a gabled beam in- 
cluded in a rigid frame and carrying, 
perhaps, a monorail and hoist at mid- 
span. The ratio, d,/d. = 0.57, 
immediately indicates, as shown, the 


4216" 


4” Concrete Slob. d2=28° 


desired coefficients. The fixed-end 
moment is then 0.0647 S890 16'+ 
0.0905 X7,000X16 = 24,900 ft-lb 
and the stiffness, 


12X16 


= 2,210 


The factor “‘2”’ in the calculations is 
an empirical coefficient to express / 
for a T-beam section in terms of / for 
a rectangular section. The modulus 
of elasticity, /, is herein considered 
constant and is omitted from th 
calculations, since only relative values 
of K are required. Similarly for the 
left beam, 
4X7.5X16°X2 
K = = 1,140 
12X18 


and for the column, 


, 
= = 740 
12X7 

The suggestions and checking of 
R. R. Alvy, Jun. ASCE, in making 
up this chart are acknowledged. 


pOL*Lt =890 Lb oer Lin Ft 


4 
“width=75 
7000 Lb 
i2"s12" 
18° — +14 16° — 
Assumed 
Inflection | 
Point 


FIG. 2. GABLED BEAM included in rigid frame illustrates use of Fig. 1. Beam “a7 
concentrated load of 7,000 lb at midspan and uniform dead plus live load of 890 Ib per in * 
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Outstanding Program Is Arranged for ASCE Fall Meeting 


eXPSUAL PROGRAM of technical and 
nal talks, inspection trips, and 
vents is being arranged for the 
: and pleasure of members 

z the ASCE Fall Meeting in 
ington by a group of hard-working 
ttees headed by A. N. Carter. 
entertainment for the ladies, which 

planned by committees under the 
nship of Mrs. Gail A. Hathaway, 
ude a reception and tours of the 
embassies and historic and 


resque Georgetown. 


Distinguished Speakers Will Be Heard 
igh the meeting program is printed 
here in the issue, certain highlights 
ear emphasis by repetition. As is to 
f a meeting scheduled in 
i galaxy of notable speakers 
¢ heard. Among these are Brig. 
Young, engineer com- 
ner of the District of Columbia, who 
the address of welcome at the 
ing session on Wednesday morning, 
ber 2; Gen. Lucius D. Clay, com- 
ing general of the U. S. Military 
ment in Germany until his recent 
ment from active service, who will 
the principal talk at the opening 
ind Paul G. Hoffman, adminis- 
tor of the Economic Cooperation Ad- 
ration, who ts scheduled to address 
i noon luncheon at the 


cpected 


lon 
iX 


edne 


During the Wednesday afternoon ses- 
sion Dwight W. Winkelman, past-presi- 
dent of the Associated General Contrac- 
tors of America, will report on the work of 
the Joint Cooperative Committee of the 
ASCE and AGC, which has completed 
its first year of work; Paul Wooten, na- 
tionally known columnist, will discuss the 
role of the civil engineer in federal service ; 
and Maj. Gen. U. S. Grant, III, chairman 
emeritus of the National Capital Park 
and Planning Commission, will speak on 
‘Planning the National Capital—General 
Objectives and Problems in Attainment.” 
This program will be followed by an in- 
spection of the White House renovation 
project, provided the work of reconstruc- 
tion will permit inspection at that time. 


Ten Technical Divisions to Schedule Sessions 

Thursday will be devoted to sessions 
of ten Technical Divisions covering a 
variety of subjects of national and inter- 
national importance. The Construction 
Division has scheduled a talk by Willard 
L. Thorp, Assistant Secretary of State, on 
the President's Four-Point Program for 
supplying technical assistance and know 
how to backward nations. Technical re 
search in the construction industry, par 
ticularly as it pertains to the building 
field, will also be discussed at this session. 
Another prominent Thursday speaker 
will be Dr. Karl T. Compton, chairman 
of the Research and Development Board 


2g 


~~ STATLER HEADQUARTERS FOR ASCE FALL MEETING in Washington, D. C., 
4 modations for technical sessions as well as luncheons and dinner dance. 

just three blocks from the White House, is convenient to government 
ther points of interest. 


anc 
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of the National Military Establishment, 
who will address the general luncheon. 


Construction Projects Under Way 

Members attending the Fall Meeting 
will be able to view a number of interest- 
ing engineering projects in an advanced 
state of construction. The Dupont Circle 
Underpass, carrving busy Connecticut 
Avenue underneath other main thorough 
fares, will be within a few months of com 


pletion. The K Street Elevated High 
way connecting with the Key Bridge 
across the Potomac, the new South 


Capitol Street Bridge across the Anacos 
tia River, and the new highway bridge 
carrying Route 1 over the Potomac and 
constituting important links to Maryland 
and Virginia, are other outstanding 
structures nearing completion. There 
are also several public buildings of con- 
siderable interest, either now under way 
or completed since many members last 
visited the nation's capital. 


Local Section and Student Conferences 
Arranged 

Delegates from 26 Sections in the east- 
ern part of the country will take part in 
the Local Section Conference, to be held 
on Monday and Tuesday preceding the 
Fall Meeting. The student conference, 
arranged for Tuesday, will include four 
major inspection trips during the day and 
a meeting with Society officers in the eve 
ning. Students in engineering colleges as 
far away as Massachusetts and Ohio have 
already indicated that they plan to at 
tend. 


Post-Convention Excursion 


For the two days following the Fall 
Convention, a special 400-mile trip along 
the Skyline Drive to Charlottesville, 
Richmond, and Williamsburg, Va., 1s 
being planned. This trip will be by pri 
vate motor coach, leaving the Statler 
Hotel on the morning of November 5 
and returning there during the late after 
noon of November 6. The excursion will 
include visits to the campus of the Uni 
versity of Virginia and to Monticello, the 
home of Thomas Jefferson, and a tour of 
Williamsburg, early center of colonial 
culture and a former capital of the Virginia 
Colony. More than 300 colonial build 
ings have been carefully restored to their 
prime, and some of the most famous of 
these will be visited. Inquiries regarding 
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the tour should be addressed to Ralph L. 
Preble, convention manager, United 
States Travel Agency, 807 15th Street, 
N.W. Washington 5, D.C. 


Early Registration Imperative 


Members are reminded that October 12 
will be the deadline for registering for 
accommodations at the Statler Hotel, 
meeting headquarters, and that earlier 
registration is advisable. For conven 
lence in registering, a blank has been pro- 
vided for the purpose on page 93 of this 
issue 


Membership Listing to 
Be Issued by Society 


PUBLICATION OF AN ASCE membership 
list, to be distributed in January 1950, has 
heen authorized by the Board of Direction 
in place of a Yearbook. Since no mem 
bership listing has been issued since 1947, 
members are urged to return the cards 
requesting information about themselves 
which were mailed early in July, if they 
have not already done so. Deadline for 
return of the cards is September 30. For 
the convenience of members who have 
misplaced their cards, the duplicate form, 
on page 86 of this issue, may be filled 
in and mailed to Society Headquarters 

Supplementing the membership list, an 
official register of committee member 
ships, including a directory of officers, 
will be distributed in 1950 


Daniel W. Mead Prize 


Competition Announced 


At THe Mexico City meeting of the 
Board of Direction, the ASCE Committee 
on Professional Conduct announced a 
new competition for the Daniel W. Mead 
Prizes for Junior and Student Chapter 
members. This year the subject is, ‘‘The 
Jumor Engineer's Idea of His Employer's 
Ethical Responsibility to Him.” All 
papers for entry in the competition must 
be in the hands of the Executive Secre 
tary of the Society by June 1, 1950 
Copies of the rules for contestants may 
be obtained from Society Headquarters, 
33 West 39th Street, New York 18, N.Y 

Established and endowed in 1939 by 
the late Daniel W. Mead, Past-President 
and Honorary Member of ASCE, the 
Daniel W. Mead Awards consist of a 
Junior prize of $50 in cash and a cer 
tificate, and a Student prize of $25 and a 
certificate 
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Members of White House Renovation Commission Discuss 
Project with President Truman 


GROUPED ABOUT PRESIDENT TRUMAN ON WHITE HOUSE LAWN are members 

newly appointed White House Renovation Commission. Shown, left to right, are Sena’ 
Edward Martin, Pennsylvania; Senator Kenneth McKellar, Tennessee; Richard E. Dove: 
erty,--Past-President of ASCE and consultant to New York Central Railroad; the Preside: 
Douglass Orr, past-president of American Institute of Architects; and Representative 
Louis C. Rabaut, Michigan, and Frank B. Keefe, Wisconsin. Maj. Gen. Glen E. Edgerto: 
M.ASCE, is executive director of Commission, and ASCE President-elect Ernest E. Howe: 
Emil H. Praeger, M. ASCE, and William A. Delano are consultants to it. 


ECPD Program Improves Status of Engineering 


NOTABLE AMONG ORGANIZATIONS work- 
ing for unification and strengthening of 
the engineering profession is the Engi- 
neers Council for Professional Develop- 
ment, a cooperating agency for eight 
national engineering societies. These or- 
ganizations, in addition to the four 
Founder Societies, are the Engineering 
Institute of Canada, the American Society 
for Engineering Education, the American 
Institute of Chemical Engineers, and the 
National Council of State Boards of 
Engineering Examiners. Not an inde- 
pendent body, ECPD depends upon its 
sponsoring organizations for financial 
support and for its administrative person- 
nel. Its functions are promotional and 
exploratory, and its responsibility is the 
professional welfare of the individual engi- 
neer, regardless of his field of technical 
specialization. 

ECPD Organized in 1932 

Organized by the major engineering 
societies in October 1932, ECPD was an 
outgrowth of the depression, which 
aroused engineers to compare the eco- 
nomic and professional status of engineer- 
ing with that of the other established pro- 
fessions. Thoughtful members of the 
profession began to realize the need for a 
joint program for “‘upbuilding engineer- 
ing as a profession’ and establishing rec- 
ognized methods of certification. 

The governing body of ECPD is a 
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council composed of 24 members, thr 
from each sponsoring organization 
four ex-officio members representing 
four main ECPD committees: Stud 
Selection and Guidance, Engineer 
Schools, Professional Training, and 
fessional Recognition. In additior 
these four standing committees, ™ 
cover all stages of the individual's | 
fessional growth, there are two spe 
committees—one on Information |wh 
has prepared this statement] and 
other on Principles of Engineering Et 
Functioning as an exploratory agence 
ECPD seeks to solve professional que 
tions and makes recommendations to t 
governing boards of the sponsormg orga 
izations, which administer recommen 
procedures through their own nator 
and local groups. 


Contributions in Field of Student 
Guidance Important 


In the field of student selection # 
guidance and engineering schools BC! 
has achieved notable success. Its ¢ 
mittee on Student Selection and Guidar 
has created two widely used aj titude tes 
as an aid to students considering care 
in engineering. In 1947-1948 more ' 
20,000 students tor these tests 


1948 administration of the tests " 

turned over to the newly orgamizee 

cational Testing Service, with ae 
The cot 


ters at Princeton University 
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‘anbuted among 5,000 high schools. 
Many Engineering Curricula Accredited 
chaps most conspicuous of 
ser lishments is its program 
reiting engineering currciula, which 
jucte its Committee on Engi- 
“Scho ls. As of October 1948, 
ERS curricula had been inspected, 
nated, and accredited at 143 of the 
- institutions in the United States that 


-ont engineering degrees; 86 curncula 


4 been examined but not accredited; 
ed 23 curricula had been accredited at 
stitutes in an initial exten- 


techmecal 1n 
son of the accrediting program. 

ECPD achievements in the field of 
fessional training and professional 
ecognition are more difficult to evaluate. 
lowever, it can be said that, as a result 

e ECPD program, more engineering 
hools are sponsoring evening classes 
the graduate level and more graduate 
vineers are finding it possible to con- 

studies while 


nue their engineering 


making the adjustments imposed by hav- 
ing a job. The ECPD program has also 
won the support of many employers of 
engineers who are assuming responsibility 
for the professional education of their 
staff engineers. 

In the field of professional recognition, 
ECPD has had the task of establishing 
recognized measures of performance to 
serve as certification of full professional 
status. Membership in a_ professional 
society and a license to practice engineer- 
ing are current criteria, but before these 
criteria can be fully effective much must 
be done to establish definitions and stand- 
ardize membership grades and state 
engineering registration laws. 


ECPD Is a Unifying Agency 

By focusing the thinking of engineer- 
ing societies on matters of common pro- 
fessional concern, ECPD has been setting 
the stage for eventual unification of the 
engineering profession. It has provided 
opportunity for leaders of the various 
branches of engineering to work together. 
This experience in cooperation is contrib- 
uting to the success of Engineers Joint 


Council, the medium through which the 
Founder Societies and the American 
Institute of Chemical Engineers work 
together on matters of economic import 
for engineers. Where ECPD is con 
cerned with the individual welfare of 
engineers, EJC is organized to represent 
the engineering profession in matters con 
cerning its sister professions, international 
relations, and government agencies. 

Ways in which the individual engineer 
ean aid in the ECPD program include 
helping to organize a local ECPD Student 
Guidance Committee to cooperate with 
high school authorities in the job of help 
ing young men select a career and organ- 
izing ECPD groups to study training 
programs, exchange of facilities and engi 
neering registration laws with the objec 
tive of making them more uniform 


Guides and Manuals Available 


An order blank to facilitate purchase of 
ECPD manuals and pamphlets, which 
have been found widely helpful in student 
guidance and other work, will be found 
on page 103 of the advertising section 


\SCE OFFICIALLY PARTICIPATED in the 
world conservation conference of its 
ver held through its membership in 
ineers Joint Council. Several hun- 
ngineers, scientists, economists, and 

r experts from more than 40 United 
‘ations countnies have been meeting for 
past two weeks at Lake Success, in a 
NESCO-guided Scientific Conference on 
Conservation and Utilization of Re- 
rhe conference opened on Aug- 
ist ly with an address of welcome on be- 


L. Williams 

3. Paulsen 

second tron 

Paper with participants. 
Aathpala. M 

Survey, London. 
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UNESCO Mobilizes World’s Conservation Experts 


half of the President of the United States 
by Interior Secretary J. A. Krug. 

To facilitate maximum exchange of ex- 
periences and ideas for making best use of 
the world’s natural resources, the con- 
ference was divided into separate sessions 
on water, land, forests, fuels, minerals, 
and wild life, with daily plenary sessions. 
The primary concern of the conference 
has been with the practical application of 
science to the management of resources 
for human use. It limited its tasks to an 


exchange of experiences on the techniques 
of conservation and utilization of re- 
sources. 

Many members of ASCE contributed 
to the success of the conference, especially 
by leading various sessions related to the 
many facets of the use and control of 
water and by contributing papers on 
them. 

Open house for delegates was held in 
the Engineering Societies Building on 
August 31. 


~ONSERVATION EXPERTS DISCUSS UTILIZATION OF WORLD’S RESOURCES at one of opening sessions of United Nations Conservation 
~onlerence. Shown in left-hand photo are (left to right) S. B. Morris, chief engineer, Los Angeles Department of Water and Power; Gordon 
nd Brig. Gen. J. H. Stratton, hydraulic engineer and partner in Knappen Tippetts Abbett Engineering Co., of New York; and C. 

ef hydraulic engineer, U.S. Geological Survey, Washington, D.C. All are ASCE members. 
right), special assistant to Chief of Engineers, Washington, D.C., and chairman of session on Appraisal of Water Resources, dis- 
Left to right are Dr. Vincent J. Schaefer, General Electric Research Laboratory on making rain; K. N. 
ASCE, superintending engineer for irrigation in United Provinces of India; Mr. Hathaway; and Dr. Stevenson Buchan, H. M 


In photo at right Gail Hathaway 
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FiRST AWARD OF the James W. Rickey 
Medal, authorized by the Board of Direc 
will probably be made in 
the current year Established by Mrs 
Rickey through the donation of a capital 
fund, the medal is intended to encourage 
and stimulate worth-while studies in the 
hvdroelectric field, to which Mr. Rickey 
and successful career 
PRANSACTIONS 


tion im 19047, 


devoted his long 

Papers in the Society 
are to be canvassed yearly for winners of 
this award, the recipient to be an author, 
or possibly joint authors, of “‘a paper in 
the general field of hydroelectric engi 
neering, including any of its branches, 
that is deemed to constitute an outstand 
o the art Both the 


ing contnbution 


value or usefulness of the subject matter 


JAMES W. RICKEY GOLD MEDAL, shown here in both obverse and reverse, commemorates 


James W. Rickey Gold Medal Awaits Its 
First Award 


as well as the form of presentation is 
taken into consideration.” 

The design of the solid gold metal is 
shown in the accompanying illustration, 
which is only slightly smaller than the 
original. On the obverse is a portrait 
bust of Mr. Rickey, with the identifying 
title, and on the reverse a depiction of an 
arch dam with the spillway operating, and 
a statement of the purpose of the medal, 
‘To promote the art of hydroelectric 
engineering—for an outstanding presen- 
tation in the Society's TRANSACTIONS.” 

Appropriately, the dam depicted on 
the medal is Cheoah Dam on the Little 
Tennessee River, which is one of Mr. 
Rickey's principal engineering achieve- 
ments. 


engineering accomplishments of James W. Rickey, M. ASCE, chief hydraulic engineer for 
Aluminum Company of America, who died in 1943. Sculpture of medal is work of Miss 


Margaret Grigor, of Elmont, N.Y. 


Tellers Canvass First Ballot for 1950 ASCE Officers 


August 1, 1949 
To the Secretary 
American Soctety of Civil Engineers: 
rhe tellers appointed to canvass the 
First Ballot for Official Nominees report 


as follows 


For Vice-President, Zone 1 


Albert Haertlein 276 

Scattering 347 

Void 

Blank 7 
rotal 631 
For Vice-President, Zone 1V 

Fred C. Scobev 1,116 

*Julian Hinds 109 


*Sidney T. Harding 91 
Scattering 241 
Void 0) 
Blank 12 
1,569 


For Director, District 3 


Carey Brown 31 
Otto Holden 20 
Scattering 13 
tIneligible Candidate . 5 
Void 0 
Blank 2 
Total 71 
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For Director, District 3 


Frank L. Weaver 
Charles D. Curtiss 
Scattering 
Void 
Blank 

Total 


For Director, District 7 


Gordon H. Butler 
Scattering 
Void 
Blank 
Total 


For Director, District 8 


Louis R. Howson 
Scattering 
tIneligible Candidate 
Void 
Blank 

Total 


For Director, District 9 
G. Brooks Earnest 
Scattering 
Void 
Blank 

Total 


For Director, District 12 
Walter J. Ryan 
Scattering 
Void. 

Blank 

Total 


For Director, District 16 


George W. Lamb 
Francis M. Dawson 
Scattering 
Void 
Blank 

Total 


Ballots canvassed 

Ballots withheld from canvass 
Without signature 

Total number of ballots received 


Respectfully submitted, 

EDWARD N. WHITNEY, ‘ 

M. Korman, Vice-Chatrs 
Charles C. Bonin R. Edward 
George S. Bingham Richard Q 
John J. Dwyer 
Robert R. Heins 
Reuben Kosches 
Thomas K. Kuesel Jr. 


* These candidates have withdrawn 
from the Second Ballot 

+ These votes were cast for incut 
who are presently ineligible for reelect 
ance with Section 5, Article V, of the ‘ 


nbe 


hairma’ 


min 


Kuhr 


Pr 
John H. Stamatat 
Gerald 1 McCart 
Edward L. Wins 


their name 


nt 
oma 
ymstitut 
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Joseph H. Ehlers, M. ASCE 
Field Representative, ASCE 


ep LAST month, the Bureau 
ids. or Public Roads Ad 
, it was known under the 
| Works Ageney when Reorganiza 
Plan No. 7 was transmitted, was 
i transferred to the Commerce De 
nt. The 60 days required for the 
me effective ended on August 
n the 58th day, the matter came up 

he Senate, the debate being largely on 
lity of the plan rather than on its 
; Opponents of the transfer of the 
wt of Public Roads to the Commerce 
rtment lacked nine votes of being 
reject the President's proposal for 
fer, and Public Roads is now a 
i the Department of Commerce. 
has recom 


Hoover Commission 
nded that other elements of a trans 
transferred to 
While func- 
the work of the 1 Bureau is 90 per 

in engineering job, including engi- 
eering economics, rather than a trans 
job, there is little doubt that 

Bureau in its new environment will 
ntain its semi-independent status and 
ir highways will continue to be de- 


rtation organization be 


Army Reorganization Proposed 


the proposed Army Organization 
2334 and H.R. 5794), the 
rps of Engineers could be abolished or 
nsohdated with other branches at the 
the Executive Depart 
itany time. Its statutory support 
‘removed and the Corps of Engineers 
ild remain only at the discretion of ap- 
ated officials. Both ASCE and Engi- 
ers Joint Council have requested that 
ey be heard in this matter whenever 
Ings are scheduled 


1 (Ss 


emence of 


Alaska Public Works Act Passed 


laska Public Works Act (S. 855) 
| both the Senate and the House 
uld soon become law. It author 
the appropriation of $70,000,000 for 
‘he construction of local public 
rks in Alaska. In effect, it involves 


hy 4 
ine A 


nasse 


government will let con- 

lor the project and after completion 
jects will be sold to local public 
recover from 25 to 75 per 

( with a required average of 

ent for the whole program. It is 
t n appropriation of $2,000, 
il year with an additional 


$8,000,000 in contract authorizations will 
be requested. 


Science, Advance Planning, and Civil Service 
Bills Held in Committee 

The bill providing for the establishment 
of a National Science Foundation (H.R. 
4846) is being held up in the House Rules 
Committee which is said to be hesitant 
for the present about taking on the new 
financial commitments the bill will re- 


quire. Also held up in the House Rules 
Committee is the Public Works Advance 
Planning Bill (H.R. 5739). Similarly 


H.R. 5472 providing for rivers and harbors 
construction is delayed. 

The Classification Revision Act of 1949 
(H.R. 5931) providing a pay raise for Civil 
Service employees and for the establish 
ment of a new classification system, with 
the present $10,330 salary ceiling raised to 
$15,000, has been reported out of the 
House Civil Service Committee, and is 
now in the Rules Committee. A similar 
bill has cleared the Senate. With the rush 
to wind up this session, there is some 
doubt that various bills in the Rules 
Committee will come up for final action 
before Congress reconvenes next Janu- 
ary. 


Supreme Court Declares Water Companies 
Subject to Labor Laws 

A decision of interest to irrigation 
engineers was handed down by the 
Supreme Court of the United States on 
June 27 in the case of McComb, Ad 
ministrator of the Wage and Hour Dt 
vision, vs. the Farmers Reservoir and Irri 
gation Company of Colorado. In this 
case, the mutual water company which 
distributed water only to its stockholders 
for use on their lands, failed to comply 
with the Wage and Hour and other 
provisions of the Fair Labor Standards 
Act, claiming that its employees were 


exempt. These employees were ditch 
riders, maintenance men, and office 
workers. The company obtained and 


supplied the water entirely within Colo 
rado, but the crops on which the water 
was used entered into interstate com 
merce. The question was whether these 
employees of the water company were 
engaged in interstate commerce by virtue 
of engaging in an occupation necessary 
were they 
which is 


to crop production and, if so, 
not engaged in agriculture 
exempt under the Act. 

The court held them to be under the 
Act-—engaged in commerce because their 
work was a process necessary to the pro 
duction of crops, yet not exempt because 
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they were held not to be engaged in agn 


culture but a separate occupation 


President Signs Public Law 177 


With the President's signature to Pub 
lic Law 177, amending the Fair Labor 
Standards Act, claims for ‘‘overtime on 
overtime’ compensation will not be 
valid. The legislation provides, in sub 
stance, that: (1) No overtime need be 
paid or any extra compensation paid for 
Saturday, Sunday, or holiday work, pro 
vided the pay for these days is not less 
than one and a half times the regular rate, 
and (2) no statutory overtime need be 
paid on any extra compensation the em 
ployee receives by virtue of an employ 
ment contract or labor agreement for 
work outside the regular work day or 
week, subject to certain provisions of the 
act. Public Law 177 amends Section 7 of 
the Fair Labor Standards Act of 1938. 


Washington Construction Projects 

Construction projects under way in the 
nat’on's capital that can be visited by 
members attending the Fall Meeting are 
described in the program and announce 
ment of the meeting. 
Washington, D.C. 
August 23, 1949 


— + 


Mid-South Section Forms 
Branch at Jackson, Miss. 


To accommMopate ASCE members in 
the Jackson, Miss., area the Board of 
Directors of the Mid-South Section re- 
cently gave approval to formation of 
Jackson Branch. The new Branch, which 
has a present membership of 34, includes 
Hinds, Rankin, Copiah, and Madison 
counties. Because of the sparse Society 
membership in the Jackson area, member 
ship in the Branch will also be permitted 
members in any remaining unallocated 
portions of the state. 

Officers of the new Branch, elected at a 
charter meeting of the group, are Hay 
Dewey, Clinton, President; 
Chandler, Jackson, vice 
president; and Margaret S. Peterson, 
Clinton, secretary-treasurer. Durectors 
are Herbert H. Lester, Clyde V. Maxwell, 
Boyce H. Biggers, and Irving E. Ander 
son. 

Establishment of the Jackson Branch 
brings to three the number of local groups 
needed to serve the Mid-South Section 
The other Branches are at Little Rock, 
Ark., and Vicksburg, Miss 


+ 


Oregon Section Committee 


to Make Earthquake Study 


THE OREGON Section has appointed 
a Structural Division to study the effects 
of the April 1949 earthquake and to make 


wood G. 
Sydney W. 
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recommendations for possible changes in 
local and state building codes to meet 
earthquake-proof construction require 
ments. In cooperation with the ASCE 
Northwest Conference Earthquake Com 
mittee, the Division its seeking informa 
tion from all private consulting engineers 
in the state to make its study as complete 
and helpful as possible to the structural 
branch of the profession 


Coming Events 


Indiana—A joint meeting of the 
Local Sections in District 9 will be held 
at Cliftv Falls Park, Ind., on Saturday 
and Sunday, September 17 and IS. A 
special conference of Section delegates 
has been called by ASCE Director from 
District 9, Dean D. V. Terrell, who will 
serve as chairman of the joint meeting 

Sacramento—Regular luncheon 
meetings in the Elks Club, Sacramento, 
every Tuesday at 12:30 p.m. 

Spokane— Meeting of the Columbia 
Branch of the Section, at the Desert 
Inn, Richland, Wash., September 8, at 
6:30 p.m, 

Texas—-Luncheon meetings of the 
Dallas Branch at the Adolphus Hotel, 
Dallas, on September 12 and October 3 
at 12:15 p.m. Luncheon meeting of 
the Fort Worth Branch at the Black 
stone Hotel, Fort Worth, September 12 
at 12:15 p.m. 

West Virginia—An inspection trip 
through the Philip Sporn Plant of the 
Appalachian Electric Power Co., at New 
Haven, W.Va., on September 25, will be 
followed by a dinner meeting at the 
Moose Club, Point Pleasant, W.Va 
Members of the West Virginia Society 
of Professional Engineers have been in 
vited to attend the dinner meeting 


Recent Activities 
COLORADO 


LOCAL GROUPS OF both the Struc 
tural and Irrigation Divisions of ASCE 
have been formed by the Colorado Sec 
tion At the organizational meeting of 
the Section’s Structural Division, which 
was attended by 40 members of the Sec 
tion, Hal W. Berkeland and W. A 
Hohlweg, of the International Engineer 
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ing Co., described engineering highlights 
of a recent trip to India and Ceylon. Di- 
vision officers for the next year are 
Robert Sailer, chairman; Bruce John- 
son, vice-chairman; and Hugh Hempel, 
secretary. The 35 members attending the 
charter meeting of the Section’s Irriga- 
tion Division heard Don S. Mitchell, 
operation and maintenance supervisor of 
the South Platte District of the Bureau of 
Reclamation, discuss land classification 
and its relation to successful irrigation de- 
velopment. Officers elected are Herbert 
E. Prater, chairman; S. H. Streater, vice- 
chairman; and Carl Wilder, secretary. 


LOS ANGELES 


Tue Los ANGELES SECTION announces 
that its annual awards of Junior member- 
ship in the Society for civil engineering 
students showing ‘‘the greatest promise 
in the profession’’ have been made to 
Charles F. Forester, of California In- 
stitute of Technology, and Jesse L. M. 
Kitchens of the University of Southern 
California 


LOUISIANA 


LONG-RANGE PLANS for the develop- 
ment of New Orleans were outlined at a 
joint meeting of the Section and the 
Louisiana Engineering Society by Rus- 
sell H. Riley, partner in the St. Louis 
firm of Harland Bartholomew & Asso- 
ciates, which has been retained by the 
city to study the factors affecting future 
growth of the city and to make recom- 
mendations for a master plan. Mr. 
Riley explained the various factors his 
firm had to consider in drawing up the 
plan, supplementing his talk with 
graphs and charts showing the esti- 
mates of future population movements, 
traffic routing, and other elements in- 
volved in preparing the plan. There 
was a record turnout of 300. 


MARYLAND 


THE LAST DINNER meeting of the 
season was devoted to a social program 
President Gurney H. Davyett described 
recent visits he had made to the Student 


TOTAL MEMBERSHIP AS OF 
AUGUST 9, 1949 
Members 7,452 
Associate Members 9,629 

Corporate Members 17,081 
Honorary Members 40 
Juniors 9,067 
Affiliates 72 
Fellows | 

Total 26,261 

(August 9, 1948 25,904) 
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Chapters at Johns Hopki: 
and the University of Mar 
he presented Section awards of Iv 
membership in the Society to dr. 
ating seniors with the high: 
averages. The meeting was then turns 
over to the entertainmen: committ. 
which featured a program of cone 
impersonations. 


METROPOLITAN 


BASEBALL, VOLLEY BALL, and swir 
ming were enjoyed by both men aq 
women attending the Junior Brane! 
annual summer outing it Lake 
Wild, N.J., early in August. This 
the group gave up the inspection tri 
traditionally featuring its summer 
ing, in favor of “a day of unadulterat: 
loafing far from Herald Square 
Mohr's Circle,”’ as the invitations rea 
About 35 attended. 


MONTANA 


PROPER PROPORTIONING OF ayer 
gates to give adequate workability wit 
the minimum amount of cement make 
concrete one of the most economi 
and satisfactory building materials 
the construction industry, C. E. Stal 
Montana state highway engineer, t 
members of the Section 
“Results of Field Studies in Concret 
Structures’ at a recent meeting 
Stahl warned that precautionary mea 
ures applied to the mix will, however 
lost, if proper methods of curing are di 
regarded. He recommended the stea: 
cure, rather than use of salamanders 
freezing weather i 


Speaking 


Curing methods 
served definitely show that concr 
kept wet for a week with a tapering 
period is more durable and least lik 
to crack, he stated. In conclusion 
Stahl described several Mid-Wester 
projects and the reasons for succt 
failure of the structural concrete in ea 
During the business meeting, Paul } 
Johnson discussed the advisabilit) 
forming a Branch at Hungry Hors 
where there are 25 ASCE members 


PHILADELPHIA 


GOLF, SOFTBALL, AND other sports ¥ 
enjoyed by members of the Philadel 


Section at the traditional outing at ™ 


leaded ti 
Bala Golf Club that concluded the st 
son's activities. After-dinner entertat 


f the art 


ment included a demonstration Of ! 
of hypnotism and an illustrate 


> Ric 
recent trip to England by M puss 


vice-president of the Philadelphia >* 
tric Co. Joseph R. Farrell was « hairma 
of the committee in charge o! ¢ 
ments 
PROVIDENCE 

Tue Socrety’s PLANS for ¢ 
increased operating costs wer 
by ASCE Director Harold L 
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‘ current activities of the 
rection given at a recent 

The showing of Navy 
filt the Bikini atomic bomb 
\ntarctic explorations, and other 


luded the technical pro- 

J During the business meeting, 

ck Paulson was elected presi- 

i coming vear; Waldo W. 

3 vice-president; and Kendall Moul- 
secretary-treasurer. 


NORTHWESTERN 


se OF HIGH speed computing ma- 
ines as engineering tools was explained 
+a recent meeting by Newman A. Hall, 
rofessor of mechanical engineering at 
e University of Minnesota. R. W. 
Lindsey, Jr., president of the Junior 
rum, then summarized the aims and 
tivities of the Forum during the past 
ear. For the 25th year, the Section 
irded prizes of engineering handbooks 
utstanding students at colleges in the 
Duane Schue, 
North Dakota; 


strict. Winners were: 
the University of 
tobert J. Walsh, of the South Dakota 
chool of Mines; Howard W. McCauley, 
lr, and John P. Wold, North Dakota 
State Agricultural College; Frank Bleck- 
of South Dakota State College; 
ind Russell Holcomb, John Holcomb, 
nd Warren Carter of the University of 
innesota 


TENNESSEE VALLEY 


Oak RIDGE AND its sister atomic city, 
Richland, Wash., are uniquely able to 
utilize a master plan, because they are 
war-born cities without precedents or 
traditions, L. Z. Dolan, chief engineer of 
the Community Construction Division 
of the Atomic Energy Commission, told 
members of the Oak Ridge Sub-Section 
at a recent meeting. Speaking on the 
Oak Ridge master plan, Mr. Dolan dis- 
cussed the various features of the plan 
as they will affect residential and business 
areas. In the absence of President Lav- 
ers, G. J. Angele presented the proposed 
plan for ASCE regional reorganization. 

The newly reactivated Muscle Shoals 
Sub-Section met in Florence, Ala., re- 
cently to decide on a schedule of programs 
for future meetings. T. D. Lebby, guest 
from the Chattanooga Sub-Section, de- 
scribed the activities and experiences of 
his group. The remainder of the meeting 
was devoted to showing the documentary 
film entitled ‘‘The River.” 

The struggle to achieve unity among 
the various branches of the engineering 
profession was outlined by N. W. 
Dougherty, dean of the University of 
Tennessee Engineering School, at a recent 
meeting of the Chattanooga Sub-Section. 


TRI-CITY 


WITH A BACKLOG of hundreds of needed 
projects, there is little chance the Army 


PITTSBURGH SECTION 


\N INSPECTION TOUR of the Squirrel 
ill Tunnel and the Commercial Street 
idge, two major projects now under 
struction in connection with the 
ling of the Penn Lincoln Parkway, 
made recently by 130 members of 

e Pittsburgh Section and their guests. 
1 luncheon preceding the trip, a 
| of speakers connected with the 

t briefed the members for the 
Paul Ambler, district engineer for 


the Pennsylvania Department of High- 
ways, outlined the general features of 
the parkway project, and Don Phinney 
engineer for B. Perini & Sons on the 
Squirrel Hill Tunnel, described the 
tunnel design. Interesting facts con 
nected with the design of the bridge and 
interchange for the project given by 
George Heinisch, Jr., bridge engineer 
for the Pennsylvania Department of 
Highways, concluded the luncheon. 


WEST PORTAL OF SQUIRREL HILL TUNNEL, Penn-Lincoln Parkway Project, is viewed 
®y arge group of Pittsburgh Section members and their guests on recent inspection trip. 


COL. CLARK KITTRELL, M. ASCE, chief 
of Upper Mississippi Valley Division of 
Corps of Engineers (left) is photographed 
at dinner of Tri-City Section with Col. R. L. 
Dean, chief of Rock Island District, and C. 
G. Tolson, president of Rock Island County 
Chapter of Reserve Officers Association. 


Corps of Engineers will ever “become 
rusty from disuse,’ Col. Clark Kittrell, 
division engineer for the Mississippi 
Valley Division, said in an address before 
a joint meeting of the Section and the 
Rock Island County chapter of the Re- 
serve Officers Association. The achieve- 
ments of the Corps of Engineers have 
been as important to the nation’s peace- 
time growth as to our wartime military 
victories, Colonel Kittrell pointed out. 
The civil works program of the Corps, 
which opened waterways for cheap bulk 
transportation, he described as beneficial 
to all other forms of cargo carrier. By 
opening undeveloped areas for industry, 
inland water transportation created new 
business and promoted the ‘overall 
beneficial growth’’ of highway, rail, and 
air carriers, he declared. Albert F. 
Burleigh, of Moline, was in charge of the 
meeting program, and Philip H. Switzer, 
of Moline, acted as master of ceremonies 


SEATTLE 


ENGINEERING AND GEOLOGICAL aspects 
of earthquakes were described in a sym- 
posium on the recent Pacific Northwest 
earthquake presented at a recent meeting. 
C. E. Weaver, professor of geology at the 
University of Washington, traced the 
geological history of the region, and ex- 
plained how the structure of the earth's 
crust is responsible for earthquakes. 
A. L. Miller, professor of mechanics and 
structures at the University of Washing- 
ton, stated that too little is known 
regarding the engineering aspects of 
earthquakes, and recommended the for 
mation of Society groups that would be 
prepared to obtain data on earthquake 
damage in the event of another disturb- 
ance in the area. The findings of a group 
of Seattle engineers and architects, who 
have been studying the advisability of 
making changes in the Seattle Building 
Code to counter earthquake effects, were 
reported by Cecil Arnold. At another 
recent meeting Paul P. Ziegler, director 
of research for the Permanente Metals 
Corp., spoke on aluminum alloys. 
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SPOKANE 


KENNETH BROOKS, SECTION Junior 
1948 winner of the Plynn Fellow 
ship, under which outstanding young 
architects are able to study abroad, de 
scribed modern European de 
velopments in building design and city 
planning at a meeting Mr 
Brooks supplemented his talk with 
slides he made during his year abroad 
The terms of the fellowship were de 
Carroll Martell, Spokane 
architect, who introduced Mr. Brooks 


and 


many 


recent 


scribed by 


TEXAS 


ue TRINITY River Development Plan 
is the first completely coordinated pro 
gram for watershed development in the 
Robert N. Tharp 
director of the Trinity 
Improvement Association. Ad 
dressing a luncheon meeting of the Fort 
Worth Branch, Mr. Tharp stated that the 
program, which is being handled by five 


world, according to 
educational 
River 


separate government agencies, will pro 
vide for flood control and soil conserva 
tion. When completed, it will triple the 
storage capacity of the headwaters of the 
rrimity. Possibilities for exploiting the 
natural resources of the state were out 
lined at another meeting by Robert 
Stone, of the Texas Electric Service Co 
Mr. Stone spoke, particularly, of achieve 
ments in the field of organic chemistry 
in developing soil resources. 


WEST VIRGINIA 


INSPECTION OF the new $3, 
500,000 Star City Road and Bridge proj 
ect of the West Virginia State Road Com- 
mission was followed by a dinner meeting 
devoted the structure. 
Wilson tour of the 
project, continuous 
three-span approach girders and a 411- 
ft central truss span. The grading of the 
road bed includes several deep hillside 
cuts and high hillside fills, involving 
problems in stabilization. Planning and 
were 


SECTION 


to disc ussion of 
Ward 


which 


conducted a 


consists of 


design of the project described 
during the dinner meeting program by 
G. W. MeAlpin, C. A. Rothrock, Dave 
W. Johns, and F. A. Simmons, all of the 


State Road Commission 


WISCONSIN 


DEVELOPMENTS IN MODERN railroad 
engineering were discussed at a recent 
meeting by W. H. Huffman, division 
engineer of the Chicago & Northwestern 
Railroad. A colored film 
historical background of American rail 
roads supplemented his talk. The con 
struction and operation of atomic energy 
plants in this country were described at 
another recent meeting by John Willard, 
research physicist at the University of 
Wisconsin and former staff member of 
the Hanford Engineering Works 


showing the 


64 


ST. LOUIS SECTION 


A THREEFOLD PROGRAM for decreasing 
the hazard of fires in hotels, hospitals, 
and public buildings was presented by 
Albert H. Baum, building commissioner 
of the City of St. Louis, at a joint meeting 
of the Section and the Washington 
University Student Chapter. Mr. Baum 
advocated adoption of a state building 
code establishing minimum standards for 
all new building construction and for ad 
ditions and alterations to existing build 
ings; enactment of statutes compelling ex- 


isting buildings to meet certai, 
and fire-safety requirements within area 
onable time; and creation of state 
agency for enforcement of the state buil 
ing code and auxiliary ordinances Bri 
talks by students concluded the techn; 
program. A Section award of = 
membership was presented to Ww. 
Williams, of Washington Universe 
A. B. Hensely, of the University of Mis 
souri, received the Section’s other Junio; 
membership award 


Structura! 


SPECIAL PROBLEMS INVESTIGATED BY WASHINGTON UNIVERSITY STUDENTS in 
their engineering work were discussed at recent joint meeting with St. Louis Section ix 
series of three-minute talks by (left to right) Richard Halteman, Jr., Robert Brown, Robert F 
Landau, and Vernon F. Weber. 


VIRGINIA SECTION 


SUMMER MEETING of the Vir- 
ginia Section featured an inspection 
tour of the $78,000,000 Buggs Island 
multi-purpose dam project under con 
struction on the Roanoke River in 
south central Virginia Highlight of 
the meeting was a‘ talk by Maj. Gen. 
Lewis A. Pick, Army Chief of Engi 
neers on the importance of the project 
to the Roanoke River basin plan. Pur 
the plan, as explained by 
General Pick, include flood control, 
navigation, generation of hydroelectric 


pe of 


river flow, and 
The meeting 


story 


power, regulation of 
pollution abatement. 
of the most successful in the 
the Section, was attended by more tha: 
$00 engineers and their guests from Vir 
ginia and North Carolina. Participat 
ing organizations, in addition to t 
Virginia Section, included local groups 
of the ASME and AIEE, the Virgma 
Society of Professional Engineers, t! 
Engineers Club of Hampton Roads 
Virginia Peninsula Engineers Club, anc 
other regional engineers’ clubs 


the 


MEMBERS OF VIRGINIA SECTION visit Buggs Island Dam and Powerhouse ares wh 


ere 


construction is under way, during recent annual summer meeting. 
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SEASONAL increases in con- 


tivity in July, giving it a slight 


er th high le vels of July 1948, are 


d by the Department of Commerce 


1 Sea 
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ction put in place during the 


with an estimated value of over 


lion, was about 10 percent above the 


estimate for June, and 2 percent 

Iuly 1948 total, according to the 
tion Division of the Department 
sonally adjusted basis, the value of 
struction for the month represented 
ent increase over the revised June 


For the second consecutive month, private 


tru 


private 
iched nearly $1.4 billion, an advance 


showed a greater gain than 


tion 


onstruction, primarily as a result of 


The value of 
in place in 


1 residential building 
construction put 
June estimate, in 


reent over the 


parison with a 7 percent increase in pub- 


inte 


rivat 


litures for new construction, which 
d toa total of $542 million 
e non-farm homebuilding in July, 


value of $700 million, for the first 


hre 


fort 


Is year 


1948's rec 
ls, according to joint estimates of 


ilmost equaled 


partments of Commerce and Labor. 


reased number of new non-farm 


zs placed under construction in the 


¢ months brought the value of resi- 
onstruction in July up to within 1 
# the July 1948 estimate. Despite 

the value of private residential 
the first seven months of 


{for 


+) was still 10 percent below the total for 


+ 


Slight Increase in Construction Activity Reported 


the corresponding period of 1948, because of 
the smaller number of housing units started 
during the early months of this year 

Industrial and commercial construction 
continued to represent the weak spots in the 
private construction field, while other types 
of non-residential building (religious, educa 
tional, hospital, and recreational)gained by 
greater than seasonal amounts in July to 
remain about 40 percent above the level of 
the first seven months of last year. Con 
struction of privately owned public utilities 
advanced 6 percent in July to retain a sub- 
stantial lead over a year ago. 

The margin by which public expenditures 
for new construction exceed those of 1948 
has been declining since April, according to 
the Department. This development repre 
sents a tapering-off in the school and hospi- 
tal building programs, which were principal 
contributors to the expansion of public con- 
struction in the early months of this year. 
Highway construction expenditures in- 
creased by a more-than-seasonal 14 percent 
in July. Small increases in most other types 
of public construction were largely seasonal 

The total value of new construction put 
in place during the first seven months of 1949 
amounted to over $10.3 billion, 3 percent 
more than the $10.0 billion recorded for the 
same period in 1948. Private construction 
for the period, valued at nearly $7.6 billion, 
was 5 percent under the total for the first 
seven months of 1948. However, the value 
of public construction rose 33 percent during 
the comparable period this year, reaching a 
total of about $2.8 billion 


Reclamation Officials Chart Huge Building Program 
at Annual Conference 


$550,000,000 CONSTRUCTION program 
the fiscal year beginning July 1 was out- 
by Bureau of Reclamation officials at 
ire five-day annual conference of 
tors and top officers of its seven rec- 
t regions, which was held at 
r City, Nev., early in August. The 
ll program is expected to yield irriga- 
for some 400,000 additional acres of 
1,000 kw of additional power, 
ng both the Bureau’s irrigation and 
ws lities by about 10 percent 
rk « 


projects, including 35 storage 


1g power plants, and over 200 


ls, is involved in the program 
o the projected increases in 
there will be flood con- 
fish and wildlife conserva- 
| water, silt control, and other 
major 


power 


new projects are 


but work will continue on the 
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Hungry Horse Dam in Montana, Davis 
Dam in Colorado, the Colorado-Big Thomp 
son Project, and Missouri River Basin, 
Columbia River Basin, and Central Valley 
(California) projects 

Described as ‘‘the biggest and most 
challenging program”’ yet proposed by the 
Bureau, the current program tops by many 
millions the organization’s $174,000,000 
budget for 1947 and its $210,000,000 pro 
gram for 1948. It is part of a USBR six- 
year continuing program that calls for ap 
proximate doubling of present irrigation and 
water facilities in the 17 Western states 
within the reclamation area by June 1956. 

Commenting on the proposed program, 
Reclamation Commissioner Michael W 
Straus asserted that, ‘The West needs more 
water and more power so urgently that there 
is no room for guess work or stumble 
footed performance if this program is to 


succeed. We are now just about half done 
with the big job of developing the irrigation, 
hydroelectric, power, and other water re- 
sources which our investigations indicate 
we can carry out under present-day technical 
and economic conditions,’’ he added 

Though congressional authorization for 
the 1950 program is still pending, Mr. 
Straus explained that the program will be 
adjusted to fit congressional appropriations 
after House and Senate committees agree on 
the 1950 appropriations bill 


+ 


National Sanitation Group 
Holds Annual Conference 


RESOLUTIONS URGING the development of 
an expanded sanitation program on a na- 
tional scale and the establishment of com- 
munity-wide educational programs in the 
field were passed at the recent Conference on 
a National Sanitation Program, sponsored 
by the National Sanitation Foundation at 
Ann Arbor, Mich 

John H. O'Neill, chairman of the ASCE 
Sanitary Engineering Division, represented 
the Society at the two-day conference, 
which was attended by delegates from 28 
engineering, planning, and public health 
organizations. 


+ 


Bids Asked on 130-Mile 
New Jersey Superhighway 


INITIAL BIDS ON New Jersey's new 130- 
mile superhighway through the state will be 
sought by the New Jersey Turnpike Author- 
ity about December 15, according to an an- 
nouncement from Pau! L. Troast, chairman 
of the Authority. Since the Authority will 
adopt the prequalification procedures used 
by the New Jersey State Highway Depart- 
ment in obtaining bids, contractors must 
file complete qualification applications at 
least 20 days before they can bid on turn 
pike work. This means, according to Mr 
Troast, that applications must be in not 
later than mid-October in order to allow 
sufficient time for determining contractors’ 
qualifications. 

Work on the turnpike will involve bridge 
foundations, superstructures, grading, Crain 
age, pavement, buildings, and electrical, 
plumbing, and mechanical equipment 
Grading, drainage, bridge foundations and 
superstructures will be undertaken initially, 
with paving, buildings, 
equipment, signs, 
trical illumination, and landscaping to fol 
low 

Contractors may obtain application forms 
from the New Jersey Turnpike Authority, 
State House, Trenton, N.J 


construction of 


communications, elec 
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Steelwork for U.N. Secretariat Building Put in Place 


STEEL CONSTRUCTION IS ABOUT HALF 
COMPLETED for 42-story Secretariat Build- 
ing, first unit in United Nations permanent 
headquarters on East River in mid-town 
Manhattan. More than 13,000 tons of steel 
will be used in building, with framework 
scheduled for completion by October | and 
building ready for occupancy by late 1950. 
Following signing of recent $2,225,000 con- 
tract with American Bridge Co. for furnish- 
ing and erecting structural steel for Council! 
Chamber, work on this supplemental unit 
will soon begin at headquarters site. U.N. 
Building program involves construction of 
70-ft vehicular tunnel under First Avenue 
and rearrangement of public utilities in 
front of development. About 15 months 
will be required for $2,280,000 renovation 
project, involving laying of new sewers, 
steam and water mains, electrical cables, 


gas pipes, and other utilities. Careful 
“ecutovers’” will prevent interruptions to 
service. Franklin D. Roosevelt Drive is 


shown in right foreground of photos. 


I 


Engineering Firms Retained 
for Delaware River Studies 


ENGINEERING INVESTIGATIONS FOR the 
Interstate Commission on the Delaware 
River Basin (Incodel) to enable it to carry 
out the directives of the 1949 New York, 
New Jersey, and Pennsylvania legislatures to 
determine the optimum use of Delaware 
River waters will be conducted by the New 
York City firm of Malcolm Pirnie Engi- 
neers, according to an announcement by 
James H. Allen, M. ASCE, executive 
secretary of Incodel Albright & Friel, 
consulting engineers of Philadelphia, will be 
associated with the Pirnie organization in 
the investigations 

Mr. Hunt stated that the survey, the first 
of its kind ever undertaken by a group of 
states, may “‘conceivably set a new pattern 
for the development and construction of 
water resources projects in the major river 
nation Every effort 
Incodel survey,”’ he 


watersheds of the 
will be made in the 
ontinued, “‘to formulate a plan that will be 
mutually beneficial to all of the varied in- 
terests of the region.”’ 


The survey will cover investigation of 
nunicipal and industrial water supply, 
recreational uses, flood and salinity con 


trol, pollution abatement, navigation, and 
generation of power and related uses 


Army Engineers Start 
Work on Belton Dam 


CONSTRUCTION HAS JUST been started on 
Belton Dam and Reservoir, a $20,500,000 
rexas flood control and conservation proj 
ect, according to an announcement by Lt 
Col. Ellsworth I. Davis, Assoc. M. ASCE, 
listrict engineer of the Galveston District 
f the Corps of Engineers, under whose direc- 


tion the project is being built. Located on 
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the Leon River, about 8 miles west of 
Temple, Tex., the dam will be approxi- 
mately 5,100 ft long and will rise 190 ft 
above the stream bed. About four years 
will be required for its completion. 

Early contracts for construction of the 
earth embankment have been awarded to 
the Hunder Construction Co., of Ada, Okla. 


+> 


Hydraulics Experts Address 


Fourth Annual Conference 


AN AUTHORITATIVE PRESENTATION of hy- 
draulics as a broad engineering science by 
leaders in the field featured the recent 
Fourth Hydraulics Conference, to which the 
lowa Institute of Hydraulic Research, State 
University of lowa, was host. The program 
for the three-day conference consisted of the 
reading and discussion of 13 papers, prepared 
by experts at the invitation of the Institute, 
which will form the consecutive chapters of 
a book on Engineering Hydraulics. 

Authors represented in the forthcoming 
book are Hunter Rouse, J. E. Warnock, J. 
W. Howe, G. R. Williams, C. E. Jacob, V. L. 
Streeter, J. S. McNown, A. T. Ippen, C. J. 
Posey, C. B. Brown, and J. W. Daily, Mem- 
bers ASCE, and B. R. Gilcrest and G. H. 
Keulegan. Subjects range from ‘“‘Funda- 
mental Principles of Flow’’ to “Hydraulic 
Machinery.’ 

Inspection of the research facilities of the 
Institute constituted the final session. Of 
special interest to the group were the new 
Hydraulics Laboratory Annex, the sediment 
flumes, and the air and water tunnels. All 
experimental units were in operation. 
Dean and Mrs. F. M. Dawson held open 
house for conference guests on the Sunday 
afternoon and evening preceding the confer- 
ence 

The record-breaking attendance of 430 
included ASCE President Franklin Thomas, 
Past-Presidents W. W. Horner and J. C. 


Stevens, and Honorary Members Boris A 
Bakhmeteff and Gerard H. Matthes. The 
two latter led technical discussions of main 
papers 


— 


Armco Steel Corp. to 
Build Large New Plant 


IMMEDIATE CONSTRUCTION OF a new 
$12,000,000 steel plant, with a productior 
capacity of 400,000 tons of steel ingots a year 
has been authorized by the Armco Steel 
Corp., according to a recent announcement 
by Charles R. Hook, chairman of the board 
To be built adjacent to the organizations 
East Works plant at Middletown, Ohio, th 
new plant will constitute one of the largest 
construction projects to be started m the 
Miami Valley in recent years. The project 
will include construction of three 225-to 
open-hearth furnaces of the latest design, t 
be housed in a 200 by 700-ft main building 
incorporating 7,000 tons of structural steel 
It is estimated that construction will requir 


15 months. 


Contract Construction 
Employment Rises in July 


CONTRACT CONSTRUCTION EMPLOYMES 
tetaled 2,149,000 in mid-July, an = 
71,000 from the mid-June total, accord 
preliminary estimates of the Bureau 
bor Statistics of the Department o! 
All sections of the country shared 1 . 
crease, with the largest gaims reportec 

Middle Atlantic and North Central states 


rease 


Construction contractors had 70,000 tewe! 
persons at work in mid-July this yea than 1 
July 1948. Employment was higher im the 
South Central and Middle Atlantic state 
but all other regions were below os 

reporte 


1948 level, with the sharpest dreps 
in the Pacific and South Atlantic states 
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Station Expands 
Conall Research Work 


SEARCH ACTIVITIES of the 
eriment Station at Vicks- 
Mi e greatly expanded with the 
pen > of a new sub-office and 
tion to the facilities of the 
ote Research Division at Clinton, 
w quarters of the Concrete 
ion, which was established 
cated on an 820-acre reser- 
ton, 40 miles east of Vicksburg 
ear Jackson 
le investigations underway in 
inton Laboratory include the use of 
rai nt in concrete design; the 
ity of Prepakt concrete for mass 
ed and procedures and tech- 
s for applying vacuum treatment to 
rmed and unformed surfaces of mass 


monstrations on July 28 and again on 


NEW OFFICE AND LABORATORY ADDI- 
TION of Waterways Experiment Station, oc- 
“upied in July by Station’s Concrete Re- 
search Division, is shown in upper view. 
Center photo depicts experimental bridge 
pier Suilt of Prepakt concrete by filling 
‘Orms with coarse aggregate (larger than 
,' 3) anc pumping in grout to fill voids. 
Slock in bottom photo reproduces 
atures mass concrete gravity dam. 
*acuum process applied to forms removes 


exo — 
xcess Mixing water and compacts concrete 
aiter placement 
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August 4 attracted a group of engineers 
from District and Division offices of the 
Corps of Engineers, from the Navy Bureau 
of Yards and Docks, and from the Bureau 
of Reclamation, to witness placement and 
vacuum treatment of concrete. Since the 
Corps of Engineers has been licensed to 
employ both Prepakt and vacuum processes 


(patented) on its civil works, the laboratory 
is investigating proper methods and tech. 
niques for their use 

The director of the Waterways Experi- 
ments Station is Lt. Col. R. D. King, Assoc 
M. ASCE. H. K. Cook is chief of its Con- 
crete Research Division and directs the in 
vestigations concerned with concrete. 


Building Industry Declared Partially Readjusted 


AN ANALYSIS OF construction trends since 
V-J Day indicates that the building industry 
is about at midpoint of the postwar adjust- 
ment phase, according to Thomas S. Holden, 
president of the F. W. Dodge Corp., fact- 
finding organization for the construction 
industry. Writing in a current issue of 
Architectural Record, Mr. Holden establishes 
September 1948, when the all-commodity 
index of wholesale prices turned down, “‘as 
the date when the adjustment phase of 
postwar recovery succeeded the backlog 
and shortage phase.”’ 

Characteristics of the present market 
adjustment phase, he states, have been the 
disappearance of acute shortages, gray 
markets, and order backlogs, with the return 
of competition, downward price movements, 
and temporary cutbacks or postponements 
of industrial programs. This general ad- 
justment, Mr. Holden points out, has been 
reflected in a reduction of the physical 
volume of production, a significant drop in 
the wholesale commodity index, decline in 
employment, and decline in both the dol- 


@- 


Contract Awarded for New 
Duquesne Co. Power Plant 


A CONTRACT FOR construction of the $28, 
000,000 power plant of the Duquesne Light 
Co., Pittsburgh, to be built on the Monon- 
gahela River at Elrama, Pa., has been 
awarded the Dravo Corp., Pittsburgh. 
Initially the plant will contain two 95,000- 
kw steam turbine generators. Other fea- 
tures of the project, to be located on a 23- 
acre tract between the Pennsylvania Rail- 
road tracks and the river, include electro- 
static dust precipitators, a coal-unloading 
dock on the river, a mechanized coal- 
handling system, outdoor switching facili- 
ties, and a screen house 

Construction of the plant will begin early 
next year, with completion scheduled for the 
middle of 1952. The project will round out 
the Duquesne Company’s post war expansion 
program, which calls for an outlay of $112, 
000,000 to serve the needs of the Pitts- 
burgh area. 

o— 


Sanitary Engineers Asked 
to Submit Personnel Data 


To ASSURE SANITARY and public health 
engineers proper utilization of their profes- 
sional training in the event of a national 
emergency, the American Public Health 
Association, in cooperation with the Na- 
tional Security Resources Board, is pre- 
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lar and physical volume of construction 

“Potential expansion factors in our econ 
omy are very great, perhaps greater than 
ever before,’’ according to Mr. Holden 
“They include our growing population, our 
position of world leadership, our high pro- 
ductivity, our tremendous volume of liquid 
savings, our habits of ready adaptation to 
change, our high competence in business and 
industrial management and construction 
techniques, and the energy and resourceful- 
ness of our people.”’ 

Mr. Holden anticipates increases in com- 
mercial, industrial, school, hospital, public, 
religious, social and recreational building 
Heavy engineering construction, public and 
private, is held likely to increase continuously 
to keep pace with the needs for expanded 
community facilities, power, traffic, trans- 
portation needs, and the like. Large back- 
logs of planned projects exist now, according 
to Mr. Holden. ‘Residential building 
should continue relatively high, though 
probably less than the 1948 volume, during 
the next few years,” he observes. 


paring a roster of their skills. This roster 
will supplement and bring up to date the 
roster prepared by the War Manpower 
Commission. 

Distribution of questionnaires to be used 
in gathering the basic information needed 
in preparing the roster was begun on July 1 
Engineers in the sanitary and public health 
fields who do not receive a questionnaire 
within the next two or three months should 
notify the Engineering Section Project of 
the APHA, 1790 Broadway, New York 
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Paterson, N.J., Undertakes 
Traffic and Parking Survey 


To RELIEVE ITs traffic and parking con 
gestion, the City of Paterson, N.J., has 
authorized the Knappen Tippetts Abbett 
Engineering Co., of New York City, to 
make a comprehensive economic and engi 
neering study of its parking problem. Day 
and night surveys of parked cars in the 
central business district will be made to de- 
termine the origin and destination of park- 
ers, the present parking pattern and volume, 
and future parking demand. From these 
data, the number, type, and location of off- 
street parking facilities required to relieve 
the present congestion will be determined 

The Paterson Parking Authority is one of 
the first to be formed in the state under the 
recently enacted New Jersey ‘Parking 
Authority Law.” 
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Publications on Fire 
Prevention Available 


THE engineering profes 
features of 


[oO PAMILIARIZE 
sion with the fire preventive 
design and construction that must be con 
sidered in most construction work, the Na 
tional Board of Fire Underwriters is making 
ivailable to the profession without cost its 
ind publications. In 
quiries should be addressed to the National 
Board of Fire Underwriters, 85 John Street, 
New York, or to the Chicago (222 West 
Adams Street) or the San Francisco (1014 
Merchants Exchange) offices of the organiza 


technical standards 


tion 


Groups of recommended standards are 
following classifica 


Fire 


available in each of the 


tions: Fire Extinguishing Appliances 


Extinguishing Auxiliaries; Flammable 
Liquids; Combustible Solids; Hazardous 
Gases; Explosive Dust; Electrical Equip- 
ment; Construction; Research Reports; 
Special Technical Reports; Fire Prevention 
Education; Fire Department Suggestions: 
Public and Semi-Public Structures; Natural 
Hazards; Special Problems; Suggested 
Codes and Ordinances 


+ — 


AEC to Build Huge Atomic 
Reactor Plant in Idaho 


A HALF-BILLION-DOLLAR field station for 
testing uses of atomic energy will be built 
near Arco in the desert of southeastern 
Idaho, according to a recent announcement 


from the Atomic Energy Commission 


Comparable in size to the atomic en 

works at Hanford, Wash., the new Pe 
consist largely of a series of ator — 
to be used for testing uses of a: 
‘The project will be exclusively 
ity for laboratories working o 
mission’s nuclear reactor devel: 
gram, and for other laboratories needin 

field test site,’”’ according to Robert 
Bacher, AEC Commissioner Projects to he 
undertaken at the field station include th 
utilization of atomic energy for ship as 
pulsion, Mr. Bacher stated 


IC Teactor 
mic energy 
i veld faci 

*he Con 
pment pr 


Early contracts for the Arco Project 
which will be the largest single industrial d: 
velopment in the Far West in 1949. hay 
been awarded to Lockwood, Kessler § 
Bartlett, of Brooklyn, N.Y Headquarter, 
for the project will be at Pocatello 


Survey of Seattle Earthquake Damage Shows Need 


He IMPORTANCE OF designing fire-pro 


tective and water-supply 
earthquake 
emphasized by 
by the 
irea, made by the 


systems against 
shocks in active seismic areas is 
1 survey of damage caused 
earthquake in the Seattle 
Factory Mutual Engi 
ind reported in a recent 
Wutual Record The 
fact the earthquake 
was centered about 30 miles southwest of 


recent 


neering Division 
issue of the Factory 
report states that the 
near the centers of previous 
less severe shocks 
Washington ts an active seismic area.”’ 


the city, 
confirms that western 
Property damage, estimated at more than 
$15,000,000, was found to be marked in the 
of sprinkler systems without special 
Where pipes were held 


can 


earthquake design 


firmly in foundation walls and the ground 
was soft, the pipe broke at the wall or a few 
feet outside,’’ the report states. ‘‘Indoors, 
risers without flexible couplings broke at 
bottom when were tightly 
cemented into concrete ground floors. In 
several buildings, elbows in tank drops 
broke just under the roof Swaying and 
vibration of large overhead sprinkler mains 
not adequately resulted in the 
breakage of smaller connected pipes. One 
interesting was reported of a 
sprinkler head being sheared off by contact 
with a beam normally 5 in. away.”’ 
None of the city’s many small 
sprinkler tanks, built largely of wood, on 
25-ft steel trestles or on brick stair or eleva 
tor towers, were designed to withstand 
earthquake shocks, and most of them were 
severely damaged. However, the survey 
shows that automatic sprinkler systems 
and gravity tanks installed in accordance 
with recommendations of the Engineering 
Division, suffered no major breaks. Meth- 


flanges risers 


secured 


instance 


roof 


ROOF SPRINKLER TANKS, damaged in recent Seattle earthquake, show importance o! 


for Special Design 


ods of protection employed consisted prin 
pally of increasing the flexibility betwee: 
major parts of the sprinkler system. Th; 
accomplished by means of flexib 
couplings on risers, clearances where pip 
pass through walls and doors, and anchor 


was 


and braces to prevent excessive sway 

There were relatively few breaks in th: 
underground mains of the Seattle 
system, and all breaks were re 
paired within six hours 

Though modern office and commercia 
buildings with steel and concrete frames 
located on firm high ground, revealed only 
such minor damage as cracked plaster and 
broken windows, old brick buildings of th 
wall-bearing type, on filled ground, wer 
badly shaken. The report states that 
‘Some walls bowed outward, some wer 
badly cracked, and a few disintegrated 
The weakness of old lime mortar was 
factor. Poorly anchored brick parapet: 
were thrown off, and numerous brick gables 
were thrown out.” 


water 


serious 


earthquake-proof design in seismic areas. In view below, concrete trestle supporting 
54,000-gal tank on top of warehouse sheared, letting tank plunge onto roof. Grrillage beams 
under tank that rolled over are shown in left-hand photo. 
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We of Simplex believe the discern- 
ing engineer requires accuracy 
above all other things in any instru- 
ment he purchases. If the word 
“Simplex” could be translated into 
modern language it could well 
mean accuracy, for that is the 
primary feature of all products 
bearing this name. While we are 
concerned with long life, continu- 
ous operation, and modern appear- 
se ance, we nevertheless stress and 


O49 } 

Sage stress again the most important 

\dquarter: point of all — accuracy. In pre- 
senting the type H meter, we con- 
fidently offer to the industry an 
instrument which fulfills this fea- 
ture to an extremely gratifying 
degree. 


NEW TYPE H METER 


bet 


* Most accurate yet developed within its flow range 


pipe 


nic nergy 
i f ac} 
the Con 
ment pr 

needing 

Robert 
ECTS to hy 
clud the 
ship pr 


weer 


anchor 


» ACCURATE within + 2% at 


in the 


le water 4 
any point over flow ranges 
mmercia up to 10 to l, the meter is — 
gs of the @ Use with Venturi Tube, Flow Nozzle, or Orifice Plate. _ 
nd, were 
on ite ® Measurement of hot or cold water, process liquors 
ne wert or gases. 
tie ® Outdoor or indoor mounting, using the same in- 
parapet: strument for both conditions. 
k gable 


® Inclusion of three vital measuring elements—indi- 
cator, recorder, and totalizer. 


® Wall bracket, instrument panel, or floor mounting 


as desired. 


porting 


a @ Even spacing of the indicator dial and recording 


chart graductions for ease of reading at high or 
low flow rates. 


® Testing in place at any time with an easily applied 
manometer test device. 


® Change of differential pressure maximum by use 


of a different float without change of cylinder. Write for Bulletin No. 400 to 
® Moximum differentials of 114” or 64” of water as Simplex Valve & Meter Company, Dept. 9 
desired. 6724 Upland Street, Philadelphia 42, Pa. 


it isnt ACCURATE m 
isnit SIITIPLEX 
VALVE METER COMPANY 
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Moles’ Annual Outing 


A.Most 1,000 memMBeERs and guests of The 
Moles, New York society of heavy con- 
struction men, were on hand for the organ 
ization’s annual outing and clambake at 
Travers Island, Pelham Bay, on Angust 17 
A day of swimming and keenly contested 
games and sports was followed by a show 
in the evening 


presided at the evening entertainment and 
iwarded prizes to the winners of the vari 


ous sport events 


Industrialists Advised to 
Hire Good Technical Men 


INDUSTRY TODAY MUST scout for good 
technical men and give them the laboratory 
tools to work with, Charles F. Kettering, 
Hon. M. ASCE, research consultant for the 
General Motors Corp., told industrialists 
and others attending recent ceremonies in 
Dayton, Ohio, that marked the 40th anni 
versary of the incorporation of the Dayton 
Engineering Laboratories Co. (Delco 

One of three former Delco employees 
honored for their pioneer work in the auto- 
motive field, Mr. Kettering compared the 
work of early automotive inventors with 
today's research technicians ‘We must 
never impose limits on the minds of men,"’ 
he said ‘We can have a brilliant future, 
a future we can’t even visualize now, if we 
continue to encourage our inventors and 
technical men. Industry can’t afford to do 
ot herwise,"’ he emphasized. 


Multiple-Wheel Landing Gear 
Increases Runway Capacity 


FURTHER DEVELOPMENT OF landing gear 
having dual wheels, or dual wheels in 
tandem, to spread the weight of airplanes on 
airfield pavements, is described as an urgent 
necessity because of the increasing weight 
of all kinds of aircraft, in a recent issue 
of Out at the Airport, publication of the 
Airport Division of the American Road 
Builders’ Association Use of such gear 
may make it possible for the Civil Aeronau 
tics Administration to remove its limita- 
tions on airplane-weight and runway- 
strength standards, according to the publi- 
cation. Such operations as the Berlin 
Airlift “underline, as nothing else could, 
that big planes are needed for mass trans- 
portation of freight by air,’ it declares, 
pointing out that fewer and heavier aircraft 
make for economies 

‘Modification of aircraft landing gear 
seems more practical than to require spon- 
sors to strengthen existing airfield pave 
ments, expending public funds to service 
the heavier aircraft which are surely com- 
ing,”’ the publication states, suggesting 
that distribution of aircraft weight ‘‘could 
be accomplished much after the fashion 
employed on heavy truck trailers, which are 


70 


Draws Large Attendance 


Carlton S. Proctor, ASCE 
Vice-President and president of The Moles, 


carried on multiple axles and dual wheels 

‘Emergency landing gear having immense 
footprint area, though satisfactory for 
military use in rough terrain, is not enough 
to prevent airfield pavement damage, due 
to repeated overloading,” it continues. 
“Proper spacing and a number of such units 
have far greater significance in preventing 
pavement damage from overloading than 
an equal footprint area would have if con- 
centrated at one or two locations.” 

An evaluation program by qualified per- 
sons to rate and tabulate the capacity of 
airfield pavements for different types of 
landing gear is suggested. ‘Pavement- 
thickness requirements for aircraft having 
dual wheels, also for those equipped with 
dual-tandems, need to be set forth in de- 
tailed, official form,”’ the publication states. 

A paper by Henry Aaron, CAA airport 
engineer, presented at an ASCE meeting 
last year, is cited as giving “‘promise that 
existing airfield pavements could support 
heavier aircraft if airplanes become equipped 
with multiple-wheel landing units. It was 
shown that a 12-in. flexible pavement on 
a good soil, adequate for single-wheel 
loads of only 60,000 Ib (120,000 Ib gross) 
would support 230,000 Ib gross if airplanes 
were equipped with dual wheels, an increase 
of nearly 100 percent. However, this would 
be true only on good subgrades. He [Mr. 
Aaron] showed a 38-in. flexible pavement 
required on a poor soil for single-wheel 
loads of 60,000 Ib (120,000 Ib gross) would 
be good for gross loads of 145,000 Ib, an 


increase vl vnly 21 percent 
have dual wheels. This 
ferential emphasizes the variation in 
and poor soils to sustain nur erous oe 
loadings on dual wheels, even with . 
stantial increase in pavement thicknes 

“It was also shown that dual-tanden 
applied to 12-in. flexible pavements 
good soil sustain successfully gross 
of 450,000 Ib, but only 60,000 (19 
Ib gross) when single wheels are 4 
increase of 363 percent. Whereas 28 
flexible pavements are required on = 
soils for 60,000-lb single-wheel loads 
000 Ib gross), such pavements would 
adequate for no more than 240,000 Ib ¢ 
when dual-tandems are used. This sh 
an increase of only 100 percent is warran: 
—as against 363 percent on good soils 
in using dual-tandems on poor soils, even 
38-in. pavement and foundation 

“No data showing increased capacit 
of rigid pavements when aircraft use my 
tiple-landing gear were given Neverth 
less, it can be taken for granted their 
pacities would also be increased if planes us 
such equipment 

‘‘Assuredly these findings warrant th 
CAA and aircraft manufacturers workin 
together to explore and determine ti 
matters as they affect design requirement 
in (1) Constructing new airfield paveme: 
for all loadings, on all soil types, (2) util 
ing existing airfield pavements to the fulk 
possible extent, and (3) keeping tires 
relatively low pressures.” 


when aircras 
eTCcentage 


used 


Army Engineers Restore Braelo Bridge in Greece 


BRAELO BRIDGE (CALLED ALSO BRIDGE OF PAPADIA) AND TUNNEL, recently rest 


by Army Corps of Engineers after wartime devastation, is opened in formal 


jorec 


ceremonies 


conducted by Col. D. W. Griffiths, M. ASCE, district engineer for Grecian District of Cor 
of Engineers. In past 20 months Colonel Griffiths has headed $29 000,000 program ® 
reconstruction in Greece, which included building bridges on main lines of Gree —" 
Railroad and Athens-Peloponnese Railroad. For his services to Greece he was rece! - 


decorated as Knight of Order of Phoenix (July issue, page 74). 7 
ASCE, who served as assistant project manager for Atkinson-Drake, on restoration a G 
projects, calls attention to fact that view of Braelo Bridge in destroy 
on page 72 of May issue, was incorrectly designated Assopos Bridge, 
on restoration of Gorgopotamus bridge (shown on same page) wer 


New York, and not Steers-Grove. 


G. G. Werner, 
reel 
ed condition, appee™** 
and that contrac 


e Atkinson-Drake. ° 
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ONCRETE frame and floor construction is observing the time-tested, easy-to-follow princi- 
é ideally adapted to hospitals, apartments, ples of quality concrete construction. This means 
schools, hotels, industrial plants and office build- designing the correct mix for the job, selecting 
ings. It offers three important advantages of para- the right materials for the mix, placing the mix- 
mount interest to architects, engineers, owners ture properly and curing the concrete adequately. 
and taxpayers: Applying the principles of quality concrete 

. It provides quality construction. construction results in a mix that makes econom- 

- It substantially reduces construction costs. ical use of available materials, that is workable 

5. It requires less construction time. enough to be placed easily and quickly and that 
Competitive bidding repeatedly has shown that when hardened produces concrete with the 
concrete frames and floors can effect big savings strength to resist all static and dynamic loads. 
in construction costs. Such Photo shows construction of Veterans Admin- For hel Pp in desi gn i ng 


istration Hospital, Wilkes-Barre, Pa. The design quality concrete write for a 


savings are possible in tall 
utilizes reinforced concrete frame and concrete 


building in struc free copy of a 70-page illus- 
ly restore dings or in structures of joist floors with concrete masonry fillers. The P’ pag 


seremorues SIX stories or less. structure is approximately 46 ft. x 420 ft. and trated booklet, “Design and 
ct of Corps is 11 stories high. Kelly & Gruzer and Isadore Control of Concrete Mixtures.” 
dA Rosenfield, architects; Fred Severud, consulting 
Crete [ramean oor con- engineer; and Merritt-Chapman & Scott 
on ke. struction can be achieved by Corporation, contractor, all of New York City, United States and Canada. 


n of Greet 


vB PORTLAND CEMENT ASSOCIATION 


rontrac 
-Drake. ° DEPT. 33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 
* national or ganization to improve and extend the uses of portland cement ond concrete through scientific research and engineering field work 


Maximum savings from 
Booklet distributed only in 
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Schuylkill Expressway to Expedite Philadelphia Traffic 


MODEL OF PROJECTED $50,000,000 SCHUYLKILL EXPRESSWAY, which will provide 
10 miles of free-flowing highways within Philadelphia city limits, shows modified cloverleaf 
interchanges with City Line, Roosevelt Boulevard Extension, and Vince Street Extension. 
Part of Philadelphia City Planning Commission's six-year plan for highway construction, 
expected to total almost $100,000,000, Schuylkill Expressway will link up with eastern 
extension of Pennsylvania Turnpike now under construction. Preliminary plans for express- 


way are being prepared by New York City firms of Clarke, Rapuano & Hollersa and Hardesty 


& Hanover. 


Government Grants to Aid in 
Water Pollution Studies 


PROVISIONAL GOVERNMENT GRANTS total 
ing $850,000 will be available to state : want 
ing to undertake studies of water pollution 
resulting from industrial waste, according to 
an announcement from Federal Security Ad 
ministrator Oscar R. Ewing The allot 
ment is part of a total of $2,200,000 ap 
propriated by the present Congress to the 
Federal Security Agency to initiate the 
nation-wide program of prevention and 
control of water pollution called for in the 
Water Pollution Control Act passed last 
year 

Before funds can actually be released for 
study of industria! waste problems, applica 
tions setting forth specific programs must 
be submitted to the Public Health Service 
of the Federal Security Agency, Washing 
ton, D.C., for approval 
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Papers Given at Large 
Dams Congress Available 


PAPERS AND COMMUNICATIONS presented 
at the Third International Congress on 
Large Dams, held in Stockholm, Sweden, 
in June 1948, have been made available in 
limited supply by the U.S. Committee on 
Large Dams Each three-volume set will 
consist of copies of 66 Reperts and eight 
Communications concerned with one of the 
following subjects that were on the agenda 
of the congress: (1) Critical exposition of the 
measurement of uplift pressures and stresses 
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arising therefrom; (2) research methods and 
instruments for measuring stresses and de- 
formations in earth and concrete dams; (3) 
the most recent precautions to avoid the 
formation of pipings; and (4) experiences 
arising from the testing and actual use of 
special cements for large dams 

The sets of three bound volumes each will 
be sold in this country exclusively by the 
United States Committee on Large Dams at 
$40 each, prepaid. Shipping charges are 
included in the price. Sales will be con- 
ducted on a first-come, first-served basis. 

Orders with accompanying checks or 
money orders should be addressed to the 
L.S. Committee on Large Dams, Gail A. 
Hathaway, chairman, 4316 Van Buren 
Street, University Park, Hyattsville, Md. 
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British Builders Inspect 
U.S. Construction Methods 


A 17-MAN TEAM representing Great Brit- 
ain’s building industry arrived in New 
York on July 21 to start a six-week study of 
United States construction methods. The 
tour is sponsored by the Anglo-American 
Council on Productivity in cooperation with 
the Technical Assistance Division of the 
Economic Cooperation Administration. 
Other cooperating organizations are the 
Associated General Contractors of America 
ind the American Institute of Architects, 
which are acting as joint hosts to the group 
during its stay in Washington. 

Composed of architects, engineers, con- 
tractors, and workers, the team is studying 


American methods of constr ting low 
medium-cost houses, smal! school 
dustrial plants, and commercia| of 


Vilice ty 
ings comparable in size to those in ¢ 
Britain. The group is particularly in 


ested in methods of utilizing building ; 
terials other than lumber in ¢) aoe 
of houses Methods of ck SIgNn, cost 
procedures, and the manner in » hich ow 
architect, engineer, and ontractor 
operate to expedite construction 
being observed. 


onstruct 


ire 


Meetings and Conferences 


American Institute of Mining and Metal 
lurgical Engineers. The Neil Hous 
Columbus, Ohio, will be headquarters fo, 
four-day meeting of the American Instityt 
of Mining and Metallurgical Engineers 


be held from September 25-28, inclusive 


American Public Works Association. 4 
four-day equipment show will highlight t 
American Public Works Association's 5x 
annual congress, to be held in Kansas City 
September 18-21. Long-range public work 
planning will constitute the theme of t 
convention 

American Society for Testing Materials 
Wood will be one of the principal mater 
discussed at a national meeting of 
American Society for Testing Materials 
be held in San Francisco, October 10-14 

National Metal Exposition and Congress 
The 3lst national metal exposition is s 
duled to be held in Cleveland, Ohio, Oct 
17-21. Display headquarters for the 
position will be the Cleveland Public Au 
torium 

National Safety Council. A meeting 
the National Safety Council will be he 
the Morrison Hotel, Chicago, IIl., September 
24-28 

Pacific Coast Building Officials Confer- 
ence. Pacific Coast building officials » 
hold their 27th annual business meeting 
the Olympic Hotel, Seattle, Wash., Sept 
ber 20-23. Important committee meet 
have been scheduled for September 19 


Positions Announced 


New York City Civil Service Commission 
At present there are vacancies the 
York City Housing Authority for post 
as Superintendent of Construction, Assist 
ant Superintendent of Construction 
General Superintendent of Construction 
salaries ranging up to $7,500a year. ?! 
salaries include a cost-of-living adj stn 
of $350. The basic salary grade for a! thr 


positions is $3,000 per annum and ow 
Minimum experience requirements ™"s 
from five to seven years, and written ss 
inations and medical tests will be requir 


tments ¢ 


for all three positions 


the New York City Housing Aut 
exempt from the New York City resi 
requirements. Applications will be recel¥ 
by the New York City Civil Servic 
mission, 299 Broadway, New York : 
between September 12 and 27. 


we 


September 1949 * CIVIL ENGINEERING (Vo! p. 640 


| 
am 
var 
| jot 
| 
> 
ha 
mu 
as 
Pe 
Ea 
- 
| 


ting low 
schools 


lal Office by 


se in Cy 
larly jing 
building ; 
onstruct 

nh, cost 
which ow 
ontractor 
clion are 


erences 


ng and Metal 
eil House 
quarters for 
rican Instit it 
Engineers 
S, inclusive 
ssociation. 4 
| highlight t 


ROADSIDE REPORT 4) Bert Snooks, owner of the Texas Haul- 
ng Materials ing Company, Houston, Texas, G.V.W. ratings for Ford F-7's and 
ipal mater F-8's shown are 19,000 lbs. and 21,500 lbs. respectively. 
eting of 
Materia 


FORD BIG JOB more rugged, 


Ohio, Oct 


for the 
Public Au k de 9 
opinion, than any other truck made? 
ill be he 
peptem der 
cials Confer- “| THink the Ford 145-H.P. BIG JOB is the best all pur- 
officials v pose truck on the market,” reports Bert Snooks. “I 
= euoeting am operating three Ford F-8’s and four F-7’s with eight- 
ssh. Sept yard bodies. These seven BIG JOBS are doing a better THE FORD 
tee meeting job than fourteen 2-ton trucks with four-yard bodies that 
nber 19 | operated in 1947. My Fords have from 15,000 to HAS ALL THESE FEATURES 
'00,000 miles and the cost of repairs has been negligible. 
he Ford BIG JOB is more rugged, in my opinion, than *& New 145-h.p. Ford V-8 engine for top perform- 
oa any other truck made.” ance. 
es In terms of Payload-Performance the Ford BIG JOBS * Ford concentric dual-throat carburetor for more 
: have no equal in their class. No other truck offers so power, more economy. 

——— much payload capacity in relation to chassis weight, with *& New heavy duty 5-speed tr a Yo 
he = as high a horsepower rating per gross ton. This means or direct-in-fifth—for operating flexibility. 

ae Re bigger payloads within legal load limits. It means faster, *® Big Ford power-operated hydraulic brakes; front 
. io more profitable delivery of big loads. Ford's high Payload- 16-inch by 2'4-inch; rear 15-inch by 5-inch double 
er : Performance is evidence of Bonus Built construction. cylinder on F-7, 16-inch by 5-inch double cylinder 
ar, TI Each of over 150 Ford Truck models is Bonus Built. . . on F-8. Air brakes also available for F-8. 

di built extra strong to last longer. %& Ford Super Quadrax single speed axles; two-speed 
for all axle available in Model F-8. 
n and ov ~ : * Large diameter (10-inch) wheel bolt circle with 8 
nents rang = . = nus studs to allow for extra-strong hub construction. 
ritten exat 0 * Million Dollar Cab with Ford Level Action suspen- 
be requir wt lf sion for greater driving comfort. 
-. Bul Nationwide service from over 6,400 Ford Dealers. 
uthority 4 = 
ty reside * Ford Bonus Built construction for long truck life. 
i be recess BUT STRONGER 7O LAST LONGER Gross Vehicle Weight ratings: F-8 up to 21,500 Ibs, F-7 up to 
ervice * USING 19,000 Ibs. Gross Combination ratings: F-8 up to 39,000 Ibs., 
ork 7, N.' ios » LATEST REGISTRATION DATA ON 6,106,000 TRUCKS, F.7 up to 35,000 Ibs. 

E INSURANCE EXPERTS PROVE FORD TRUCKS LAST LONGER! 
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U.S.B.R. Announces Large conditioning systems; and assembly of 
| Western Construction Projects transfer car. 
Excavation 45,500 cu yd 
" IN 1rs Advance Construction Bulletin for Compacted backfill. . 45,000 cu yd 
i August 1, the Bureau of Reclamation lists Bac kfill es 15,300 cu yd 
| projected Western construction projects Furnishing and handling 
x | H under the head of “Bid Calls Expected This cement , 7,700 bbl 
Month.” As usual, the Bureau reminds Furnishing and placing 
contractors that the announcements are for reinforcing steel 915,000 Ib 
information only and are not to be construed Concrete — 5,700 cu yd . ae 
as invitations to bid. Projects listed in Erecting structural steel . 915,000 Ib Fu a sli TH ANNUAL S t Course fog ~~ 
clude the following Installing cable and cable Water and Sewage Treatment Plant Oper 
| tray supports, oil stor- ators, held on the Univer of Flor 3 
j age tanks, and metal- campus this summer, enrolle: 160 persor : 
| TECOLOTE TUNNEL AND work 280,000 Ib from ol towns and five states. Operate . 
ACCESS ROAD Installing metal pipe less were given a 40-hour course of nstructi 
Santa Barbara, California than 6in. in diameter 60,000 Ib panty equally between ———— 
Installing metal pipe 6in undamentals and individual laborator 
Location: Near Goleta, Calif or greaterin diameter . 92,000 Ib training. Dr. A. P. Black, prof ssor 4 
i Work: Bids for construction of the 7-ft Installing asbestos - ce- chemistry at the university and recent 7<% 
; dia Tecolote Tunnel are to be invited ment pipe less than 8 elected president of the American Wate 
under the following alternate plans in. in diameter ; 17,000 Ib Works Association, headed the faculty { ™ 
Plan 1: Bids will be accepted on either Installing asbestos-ce- the advanced water treatment section, a F 
or both of the following schedules ment pipe 8 in. or C D. W illiams, M. ASCE, head of th 
Schedule (1 Excavation for first 5,600 ft greater in diameter 102,000 Ib engineering department, was in charg | 
| it inlet end of tunnel Installing 29 oil circuit the sewage-treatment section. Achie 
I Tunnel excavation 12,400 cu yd breakers 490,000 Ib ments of water and sewage-treatment gro 
' Read and structures ex Installing 13 auto-trans- all over the country were summarized j 
cavation 9,800 cu yd formers . 1,663,000 Ib leading talk at the opening session by \ 
Furnishing and installing Furnishing and installing Ehlers, M. ASC E, direc tor of the Bur 
steel tunnel supports 222,000 Ib conduit 50,500 ft Sanitary Engineering of the Texas St 
Furnishing and erecting Installing copper, control, partment of Health 
timber tunnel supports 160 Mbm and coaxial cable and 
Schedule (2 Excavation for last 5,600 ft conductor. ..... 229,000 ft CoLUMBIA UNIVERSITY engineering 
at outlet end of tunnel and construction Assembling and _install- dents enrolled in city planning and hou 
of access road ing synchronous con- courses spent part of June in Puerto R 
Road and structures 74,200 cu yd denser 480,000 Ib studying its program of slum cleara: 
| Tunnel excavation 12,100 cu yd Installing 109 disconnect- low-cost housing, and urban planning 
Furnishing and installing ing switches ; 237,200 Ib . 8 os 
| steel tunnel supports 147,000 Ib Time Allowed for Completion: Work for YALE UNIVERSITY WILL conduct 
Furnishing and erecting operation of pumping plant units 5 and — gional Institute for Traffic Training, & 
} timber tunnel supports 105 Mbm 6, 500 days; all remaining work, 560 days. tember 6-16, in cooperation with th 
Plan 2: Schedule (3) All work covered tional Committee for Traffic Tr 
by Schedules (1) and (2) and excavation Courses will include study of Accident R 
for the remaining 11,200 ft of tunnel, LATERALS ords and Their Uses: Driver Edu 
concrete 2 i and eames for the Missouri River Basin Project, Nebraska and Training; Pedestrian Protection 
entire 6.4 miles of tunne Enegineeri “here will also 
Road and structures Location: About 35 miles northeast of rhe instit 
excavation 84,000 cu yd McCook, Nebr at Yale will be the last of the 1949 reg: 
Tunnel excavation 74,000 cuyd Work: Construction of earthwork and  ceries Previous institutes were held 
Concrete 21,000 cu yd structures for about 20 miles of the Cam- —s vear at the University of California 
Furnishing and install bridge lateral system. Maximum ca- York University, and Northwestern Univ . 
ing steel tunnel sup pacity of the unlined laterals is to be 30 city. : 
ports 1,020,000 Ib cfs 
Furnishing and erecting Excavation 92,000 cu yd ENGINEERS AND DOCTORS will join fore 
timber tunnel sup Compacted embankment 51,000 cuyd to study problems of industrial health 
732 Mbm Concrete . . 900) cu yd September when New York Universi 
Furnishing and placing Concrete pipe 1.830 ft inaugurates a course in industrial hygiet 
reinforcing steel 75,000 Ib Furnishing and _ installing The new course—to be offered cooperativ 
, Time Allowed for Completion: Schedules gates, hoists, and miscel- by the College of Engineering and Instit 
: (1) and (2) 365 days; Schedule (3) 1,400 laneous metalwork .. . 18,9001b of Industrial Medicine of the NYU-Bellev 


at Time Allowed for Completion: 390 days. Medical Center—will be open to physic! 
and to engineers holding bachelor degrees 

sanitary, chemical, mechani l 

TRACY SWITCHYARD COMPLETION ROAD RELOCATION engineering. Scheduled to begin on § 
Palisades Project, Ideho tember 26, the new course will consis 
; = nine months of didactic teaching 

Alameda County, about 9 miles Location: 56 miles southeast of Idaho months of in-plant work. Further 


dtr 


Central Valley Project, California 


Location: 
northwest of Tracy, Calif Falls, Idaho formation may be obtaine 
switchyard Work: Relocation of Forest Service road New York University College of ©8" 


Work: Completion of Tracy 
from Snake River to McCoy Creek and ing, Bronx 53, New York, or fror 


including construction of control build uf ? 
ing, transformer transfer track, tunnels construction of Palisades Dam access New York University Postgr ders 
and duct banks; erection of steel switch road cal School, 477 First Avenue, New York 
yard structures and switchyard fence; Excavation . - «++ 118,000cuyd N.Y. The abor 
installation of pumps and compressor, Furnishing and laying 6- to et ae | 
electrical equipment, and water distribu 60-in. diameter pipe. . . 6,400 ft A SCHOOL FoR water-plant operat , 
tion, sewage disposal, drainage, and air Time Allowed for Completion: 360 days. superintendents will be held at Pennsy!s 
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erican Wate 
ie faculty 
section, i 
id of the 
in charge 
A ne 
tment gr 1 russ sections to fabricate 200-foot span rigid frame, 
izt n “Shield-Arc’” Engine Driven Welders. Sections 
10n by ' tand tack welded prior to finish welding. 
he | 
Xas 
a faster construction made possible by arc 
N w, accounts for an estimated 20° saving in 
ineering 
und ho cost of the Harbor Transit Shed at Long Beach, 
Puerto R rnia. Built entirely with are welding, this 2,625-ton 
n clearat rid frame structure was erected in only 90 days with a 
lanning 


erection crew. By eliminating rivets and gusset 
esigners Cut the structural weight by more than 
ting the world’s largest unobstructed single 


rith the harbor shed—1,200 feet long, with a 200-foot span 
Training 10 feet high 

> Educat ‘he 52 rigid frames used were shop fabricated in 30 

ection rking days using flame cut steel plate and standard 

ill also y shapes. Seventy per cent of the arc welding was 

900 ces; 4 e shop using fast, simple downhand welding 

re held t 

fornia, 

tern Univ 


| join for 
il health 
Universit 
ial hygvet 
yoperauiy 


irc Welding Cuts Construction Costs 20% 
on World’s Largest Harbor Shed 


Fig. 2. All welded rigid frame Harbor Shed at Long Beach, California. 
Designed by R. D. Sandham under direction of R. R. Shoemaker, Chief 
Engineer, and R. J. Amar, Port Manager. Steel fabricated and erected by 
Pacific Iron and Steel Company of Los Angeles. 


techniques. Forty-foot sections thus fabricated were then 
trucked to the erection site for field welding. 

Erecting operations were so planned that the 32-man 
crew could raise and connect the trusses with the I- 
beams at a rate of 8 frames in a six-hour shift, an erection 
speed considered impossible with riveted construction. 
Three 20-ton cranes raised the field-assembled 50-ton 
all-welded rigid frames, holding them in position while 
connecting I-beams and trusses by arc welding with 200- 
amp. Lincoln “Shield-Arc’’ Engine Driven Welders. 

The unique Long Beach Harbor Transit Shed is built to 
withstand earthquakes. Each rigid frame rests on a 5-inch 
diameter hardened pin, thus compensating for any light 
movement or settling that might occur in the harbor area. 


phys 
legre 
Set 
1eT 
; ' ating truss sections, Fig. 4. Hip girder connection to base plate. Fig. 5. Welding truss to hip girder. Butt 
P ncolnweld.” Fillet welds Five-inch diameter horizontal pin allows free joints are completed with ten passes on flange 
he Le 
te M ‘ pass at 600 amps. and movement in case of earthquake or settling plate and two passes on web plate. 
her minute. in harbor area. 
York 


THE LINCOLN ELECTRIC COMPANY se vero 


ects and engineers are invited to write on their letterheads to be placed on mailing list for Structural Welding Studies. 
The Lincoln Electric Company, Dept. 144, Cleveland 1, Obio. 
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State College, State College, Pa., September 
19-23, under the direction of the Sanitary 
Engineering Division of the college. Spon 
soring organizations are the Pennsylvania 
Department of Health and the Pennsylvania 
Water Works Operators’ Association. Since 
registrations are limited, early application 


is urged. Programs, application blanks, 
and other information can be obtained from 
the Sanitary Engineering Division at the col- 
lege, and advance registration can be se- 
cured by writing to Central Extension, the 
Pennsylvania State College. The registra 
tion fee is $20 


R. Robinson Rowe, M. ASCE 


Well, Joe, did or didn't you? 
Did or didn't I what?” 

You know precisely what,"’ countered 
the Professor 

Oh, that!"’ said Joe Kerr No, I didn’t, 
because it was silly. You asked which one 
of 12 members of a tri-star truss should be 
left out; well, I'd leave 5 out, the upper 
right 5, and have a more efficient sem1-tri 
star truss.” 

Don't let Joe kid you,” chortled Cal 
Klater. ‘“‘He didn’t even .know how to get 
a wrong answer [ used the method of least 
work, that is, I let x be the stress in BF, 
computed the stress in all members in terms 
of x, computed the work done in each mem 


FIG. 1. TRI-STAR STRESS before and after 
slotting ‘‘DE’’ 


ber by its stress, and solved for x to make a 
minimum of the total work done on the 
frame The work for any member its half 
its elongation times its stress, or F°]/2AF, 
and since A and £& are constants for this 
frame and F is of the form ux + s, the work 


We=k 2. (ux + s)? 
and will be least when dW'/dx = 0, or 


2k x(lutx + lus) = 


78 


c= — lus/>> he? 


TABLE | 

Wb lus lu ux +f 
4E 0.52 1.00 0 90 0.47 0.52 —1.21 
BF 0.52 1 00 0 0 0.52 31 
BG 0.582 1.00 0 0 0.52 —0.31 
BH 0.52 1.00 0 0 0.52 —0.31 
cl 0.52 1.00 1.22 0.63 O.52 0.91 
CD 0.52 1.00 1.22 0.63 0.52 0.91 
DE 0.58 1.93 0 63 0.70 2.16 0.03 
FG 0.58 1.93 0 0 2.16 0.60 
Hi 0.58 1.93 1.37 1.53 2.16 0.76 
0.15 0 452 0 7 0.06 0.04 0.89 
GH 0.15 0 52 0 0 0.04 0.16 
DI 0.15 0.52 0 63 0.05 0.04 0.47 
Totals 3.01 9.72 


‘Table | is all there is to it. Totals of 
the summations give x = —3.01/9.72 
—0.31 and this is substituted to find the 
stresses in the last column. Then it’s pretty 
obvious that DE is hardly stressed at all 
and can be left out without affecting the 
other members much.” 

“And in this case the obvious is so, Cal, 
as the before-and-after stresses on Fig. 1 
will show. Joe’s plan would have raised 
the stress in H/] to 1.342. For the purists, 
I will add that all stresses can be expressed 


in surds, that in DE being '/e(24 V3 — 
V6 — V2 — 39) = —0.03082104. I like 
the problem because few will guess that DE 
is ineffective and BF in compression. Now 
Guest Professor Canby Dunn will show you 
a perplexing diversion.” 

‘Involving absolute differential reduction, 
Noah, of this sort 


20 34 25 44 
14 9 19 24 
5 10 5 10 
5 5 5 5 
0 0 


in which the first line of numbers is reduced 
to zeros in four steps, each being an absolute 
differencing of adjacent numbers (the last 
being ‘adjacent’ to the first). On four co 
terminal highways, A, B, C, D, the numbers 
of accidents in 1948 were a, ), c, d. The 
Safety, Traffic and Design Highway Engi 
neers have devised a system of progressive 
highway improvement and traffic redistribu- 
tion which, they hope, will reduce the acci 
dent toll annually by absolute differentia- 
tion until it becomes zero in 1968. How 
many accidents must there have been in 
1948?" 


Cal KAlaters were: Ed C. Holt, Stoop 
John L Nagle, Richard Jenney, Anne 
Othernut (who included polygons for all pos- 
sible redundancies), and Marvin A. Larson 
who also sent a solution of June's equator-to 
equator flight problem from a Fairbanks view- 
point Prof. Canby Dunn is D. B. Stein- 


man. | 
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James H. Stratton, brigadier gener 
Army Corps of Engineers, joined 
Knappen, Tippetts, Abbett Engineer 
Co., of New York City, as a special par 
following his retirement as division 
neer of thy 
England Divisio 
the Corps of 
neers on July 
General Strattor 
holder of the Leg 
of Merit and 
Distinguished Se 
ice Medal lor 
services in Wo 
War II as chief oft 
Engineering Bras 
of the Constructics 
Division, Corps 
Engineers, and 
tant chief of staff, G-4 Headquarters, Bu 
pean Theater. Prior to the war, Gener 
Stratton had many assignments on river 
harbor work, including the position of 
trict engineer on the construction of Cond 
Dam in New Mexico and Joe Martin D 
in Colorado. With the Knappen, Tipp 
Abbett organization, he will continu 
work in river, harbor and flood contro 


James H. Stratton 


neering N 
Dean F. Peterson, Jr., previously pr 

sor of civil engineering and irrigati 

Utah State College, has been appoint 

head the civil engineering department 

Colorado Agricultural and Mechanical ( 

lege. He will also serve as director 


civil engineering section of the Color PO) 
Agricultural Experiment Station equ 
Wallace E. Belcher, of Philadelphia, | suri 
received the honorary degree of doctor wid 
engineering from the University of M = 
during the current commencement » nee 
John A. Bonell has accepted the pos iia 
of assistant professor of civil engimect 
the University of Nevada for the scho U si 
beginning in September. Mr. Bone! mos 
formerly structural designer for the Qui asin 
Engineers, Ltd., of Los Angeles, and ¢u sal 
the war served in the Army Corps o! 
neers with the rank of major 
James B. Diven, Jr., until recent's 
the Foster Wheeler Corp., ts now @! Tra 


with the Sauer Co., mechanica 

of Pittsburgh, Pa., and Columbus be 
Mr. Diven will be heating engmect 

Columbus office 


Douglas Jones has been appom' 
ager of the Salt Lake City district 
the Chain Belt Co., of Milwauke 
operate his business as the Doug! . 
Co., at 1551 Redondo Avenue, Sa! 
City 
Charles E. Smith retired on Aug- 
vice-president, Purchases and Stores, “ 
New York, New Haven & Hartiore * nn 
serv! 


road Co. after nearly 25 years 


| 

| NEWS oF} 


A practical and economical 
means of securing information 
on sub-surface conditions 
for construction projects 


division 


of the 

ind Divisio 

-orps of Eng 

on July 

‘al Strattor 

guished % __ INTERPRETIVE GEOLOGIC SECTION ALONG SEISMIC TRAVERSES 
Medal for DEPTH OF BEDROCK SEISMICALLY CALCULATED ‘ 


I as chief oft 
eering Bra 
e Construct 
on, Corps 


eers, and ass 


positton of 
tion of Conck 
e Martin D 
ppen, Tipp 
continue 
xd control eng 
‘owl ont No need to take chances when 
i irrigatic 
1 appoints | k d th h ll 
you can looK under e nl P-S-| SEISMOGRAPH 
lechanical ( CONSTRUCTION 
lirector 
the Color PORTABLE SEISMOGRAPH, Inc., is now tion of the time required for other methods, S T R \ f y § 
tion equipped and ready to make fast, accurate and with less cost and less manpower. 
ladelphia, | surveys to determine the depth of bedrock, Data thus obtained are analyzed and co- er i” 
A. “s width, direction and depth of old river beds, ordinated with geologic data, and then 
smeee o location and size of gravel deposits, and to furnished in report form to project engineers HIGHWAYS 
d the p “cure other sub-surface information neces- and contractors for use in determining final DAMS 
enainees Sar) tO construction and excavation projects. location lines, for preparing designs for RAILWAYS 
the schor Using specially constructed, portable seis- features of the project, and for estimating PIPE LINES 
[r Send mographic equipment and employing the excavation and carth-moving costs. BRIDGES 
or the Ju seis refraction 
( a method, essential S 
es, and di Supply us with a brief outline of your prob AIR PORTS 
Corps of Eng ation can quickly lem and full information regarding P-S-I WATERWAYS 
nomically obtained for engineers and Seismographic Construction Surveys will be 
recenus a sent you immediately. Location of your pro- TUNNELS 
now ai Trained P-S-1 crews of two or more men, as ject is no barrier as P-S-I crews go every- WATER SUPPLY 
‘sary, can be flown with their equipment where . . . make surveys “wherever a man MINING 
asin ‘ site locations and surveys made in a frac- can go.” IRRIGATION 
INDUSTRIAL 
ypomnte WHEREVER Caw 60 EARTH MOVING 
\ \ and other 
jects requirin 
Douglas J projec quiring 
ue, Salt Lal > | /1y P 0 R T A B L E sub-surface 
information 
SEIS MOG RAP 


; of servi WIRE, TELEPHONE OR WRITE: PORTABLE SEISMOGRAPH, INC. © FROST NATIONAL BANK BLDG. © SAN ANTONIO, TEXAS 
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Col. Clark Kittrell, division engineer for 
the Upper Mississippi Valley Division at 
St. Louis, Mo., has announced his retire 
ment from active duty, effective in the fall 
Much of Colonel Kit 
trell’s career has been 
heavy 
construction in con 


devoted to 


nection with river 
and harbor and flood 
control work, and he 
expects to continue 
in the heavy con 
struction field His 
army service has in 
cluded 
as district engineer 
Clark Kittrell on the construction 

of Fort Peck Dam, 

district engineer for the New Orleans and 
Panama Engineer Districts, and division 
engineer for the Middle Atlantic Division at 
Baltimore During the war he was over 
seas as engineer and deputy chief engineer 


assignments 


in the communication zone of Africa, Italy, 
and France 


John G. Duba, of Newport, R.I., has been 
appointed instructor in civil engineering at 
Illinois Institute of Technology During 
the past school year Mr. Duba was an in 
structor in the University of Missouri School 
of Mines and Metallurgy, while completing 
work toward a master’s degree 


Thorndike Saville, dean of engineering 
at New York University and former ASCE 
Director, was elected president of the Ameri 
can Society for Engineering Education at 
the recent annual convention of the or- 
ganization in Troy, N.Y. Newly elected 
vice-presidents of the organization are B. 
|]. Robertson, H. H. Armsby, and F. E. 
rerman. F. M. Dawson, dean of engineer- 
ing at the State University of lowa, con 
tinues as vice-president in charge of ASEE's 
Engineering College Research Council, and 
James S. Thompson was reelected treasurer 
of the organization 


Emerson C. Itschner, colonel, Army Corps 
of Engineers, has assumed new duties as 
district engineer of the Seattle District 
Since May 1946 he has been chief of con 
struction operations, Division of Military 
Construction, in the Office of the Chief of 
Engineers, Washington, D.C. As _ chief 
engineer of the Advance Section, Communi 
cations Zone in Europe, during the recent 
war, Colonel Itschner was responsible for 
heavy construction in the invasion areas of 
France He was also responsible for plan 
ning the reconstruction of the Port of Cher 
bourg and for the rehabilitation of public 
utilities in the American sector of northern 
France, Belgium, Luxembourg, and Ger 
many 


Elmer P. Haw is retiring from govern 
ment service in the Panama Canal after 22 
years with the Panama Canal and the 
Panama Railroad Co Most recently he 
has been building engineer for the Construc 
tion Quartermaster Department A resi 
dent of the Canal Zone for 39 years, Mr 
Haw was at one time engaged in business in 
the Republic of Panama. He expects to 
settle in the vicinity of Seattle, Wash 


80 


Clarence J. Velz has resigned as head of 
the civil engineering department at Man- 
hattan College in order to accept an ap- 
pointment to head a new department of 
public health statistics at the University of 
Michigan. Professor Velz has headed the 
civil engineering work at Manhattan College 
for the past eleven years and has been active 
as a private consultant on river pollution. 


Jonathan E. Teal has established a con- 
sulting practice in Richmond, Va. Widely 
experienced in the economics of railway lo- 
cation and operation and other phases of 
railroad engineering, Mr. Teal will special- 
ize in railway operating and transportation 
studies relating to Interstate Commerce 
Commission rate investigations 


John McGowan, Denver engineer, has 
been elected vice-president of the Colorado 
Engineering Council. He was formerly 
secretary-treasurer of the organization 
Established in 1919, the Colorado Engi- 
neering Council is one of the oldest engi- 
neering councils in the United States. It 
incorporates 19 technical and professional 
societies, and represents some 3,000 engi- 
neers in the state. 


Merton J. Willis has resigned from the 
Cornell University engineering staff to ac- 
cept an appointment as assistant professor 
of civil engineering at Swarthmore College. 
Charles W. Newlin has been appointed in- 
structor in civil engineering at Swarthmore. 
He has just completed work for the degree 
of master of science in engineering at Har- 
vard University, where he specialized in 
soil mechanics. Both are veterans of the 
Army Corps of Engineers 


CHARLES S. WHITNEY (ABOVE RIGHT) 
receives first annual award of Concrete 
Reinforcing Steel Institute from Henry C. 
Turner, Jr., president of Turner Construc- 
tion Co., at recent 25th anniversary meeting 
of the Institute held at White Sulphur 
Springs, W.Va. Mr. Whitney accepted the 
award in behalf of the firm of Ammann & 
Whitney, consulting engineers of New York 
and Milwaukee, for its paper entitled ‘Thin 
Shell Concrete Structures." Mr. Turner 
was one of a three-man judging committee, 
who selected the Ammann & Whitney paper 
as best submitted in the Institute’s 1949 
competition for ‘noteworthy contributions 
to the advancement of reinforced concrete 
construction.” 


Joseph Marin, prof: Of engine 
mechanics at Pennsyly State van 
received the George W 
of the American Societ 
Education at the recent ‘ 
the organization in Troy 


nghouse 


Marin wascit 
h ective 
= a, ive 
tio to the te 
\ or Uat ur 
> in the field of 
\ m nics 
important 
tions. thr 


search, to k 
of the appli 
principles of 
ics to the uses 
gineering 

for his many s 
and technical articles which have by 
the results of experimental research 
reach of practicing engineers: and | 
painstaking efforts to deve lop better t 
ing materials in the form of textbook 
notes, problems, and laboratory equip: 


Joseph Marin 


N. T. Veatch, partner of the late E 
Black, Past-President of the Society 
Kansas City, Mo., consulting firm 
& Veatch, announces that the firm 
tinuing with the same name and pers 
Mr. Veatch writes that, “The policies 
firm, which have been established 
the past 40 years, will remain unchang 


Ford Kurtz was recently elected 
president in charge of engineering { 
J. G. White Engineering Corp. He 
a director of the company and sinc 
has served as engineering manager 
chief hydraulic engineer 


Frank T. Tobey, Jr., announces th 
has opened his own office for the pr 
of structural engineering in the Falls 
ing, Memphis, Tenn. During the war 
Tobey served in the Army Air Corps 


James M. Robbins, executive as 
in the Newark College of Engineering 
engineering department, was recent 
moted to the rank of full professor 
fessor Robbins has been on the 
College staff for the past 20 years 
the war he did research work for the 4 
Ordnance Department. 


Francis E. Twiss is now director 
ning and economics for the Inter 
Road Federation, Washington, D.C 
recently Mr. Twiss was highway s 
for the Transportation ind Comn 
Department of the Chamber of \ 
He was in the Navy Civil Engi 
during the war, attaining the rans 
tenant commander. 


Milton F. Wagnitz has been pron 
the position of assistant city ems" 
Detroit, Mich. In the City Eng 
Office for more than 25 years, Mr A 
had charge of the design Detroit 
000,000 sewage treatme! 
current $45,000,000 sewer 
While on leave of absenct 
he served as a lieutenant 
Engineers Corps overseas. 


+ nlant a 
lief prog 

juring th 
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Sidney T. Harding, professor of irrigation 
it the University of California for the past 
35 years, has retired. He is currently serv 
ing a term as Director of the ASCE 


J. S. Bright recently retired as deputy 
commissioner of the Bureau of Public Roads 
ifter 32 years of service with the organiza 
tion He has been senior highway engineer 
in the Bureau's regional offices at Portland, 
Ore., and Missoula, Mont., 
truction engineer in the Western head 
Later he 


ind chief con 


quarters office at San Francisco 
was sent to Honolulu, where he organized a 
Bureau office and initiated the planning and 
construction of the islands’ road system 
He was appointed deputy commissioner in 
1044 Mr. Bright will live in San Bernar 
dino, Calif 


Randolph P. Hoelscher, who has been in 
charge of the College of Engineering Sciences 
it the University of Illinois, Chicago Under 
graduate Division, since its establishment in 
October 1946, will return to the Urbana 
campus of the university as head of the de 
partment of general engineering drawing 
Prior to his appointment to head engineer 
ing at the Navy Pier school, he had been a 
member of the Urbana faculty for 28 years 
Professor Hoelscher will be succeeded at 
the Navy Pier School by Frederick W. Trez- 
ise, who will go to Chicago from the Uni 
versity of Illinois division at Galesburg 


Leonard B. Gallagher, retired army 
colonel, has been appointed manager of the 
Maritime Association of the Boston Cham 
ber of Commerce Colonel Gallagher's 
army service included a period as district 
engineer and division engineer of the New 


England Division 


W. R. Rogers, lieutenant in the Navy 
Civil Engineering Corps, is now stationed 
at the Naval Arctic Testing Station at Point 
Barrow, Alaska 


Walter E. Stoddard, of Sacramento, Calif., 
recently retired from the California Division 
of Water Resources after 35 years of serv 
ice He plans to devote his time to his 
hobby of collecting rare books 


A. B. Cohen, New York City consultant, is 
the recent recipient of the degree of doctor 
of engineering from his alma mater, Purdue 
University. 


Deceased 


Robert Livingston Allen ( Assoc. M. '08) of 
Buffalo, N.Y., died on July 5, at the age of 
73 Beginning in 1902, Mr. Allen was for 
many years with the Archbold-Brady Co., 
engineer ind contractors, of Syracuse, 
N.Y., which he served on a variety of up 
state New York construction § projects 
Later he was engineer for the Lackawanna 
Steel Construction Corp., in Buffalo, and 
more recently had been production engineer 
for the General Engineering Co., Buffalo 


William Hugh Coverdale (M. '11) a mem 
ber of the New York City consulting firm of 
Coverdale & Colpitts since 1913, died in a 


84 


hospital there on August 10. He was 78 
An industrialist as well as an engineer, Mr 
Coverdale was also president and chairman 
of the board of American Export Lines, 
head of the Canada Sieamship Lines, and 
president and direc 
tor of many other 
organizations. A 
Canadian by birth, 
he graduated from 
Geneva College, 
Beaver Falls, Pa., in 
I89l. The next ten 
years were spent with 
the Pennsylvania 
Railroad, and in 
supervising construc- 
tion of the Westing- 
house plants in East 
Pittsburgh. In 1904 
he founded the firm 
of William H. Coverdale & Co., predecessor 
of the Coverdale & Colpitts organization 
During World War II, he was president of 
the Maple Leaf Fund, organized to aid the 
Canadian and British war effort. Mr. 
Coverdale’s many affiliations included the 
American Institute of Consulting Engi 
neers, and the University, Metropolitan, 
ind Engineers’ Clubs of New York 


Blackstone Studios, Inc 


W. H. Coverdale 


Henry Frederick Dosé (M. ‘(4) of St 
Louis, Mo., died on July 7, at the age of 84- 
Born in Poland, Mr. Dosé was educated at 
the University of Illinois and did his engi- 
neering work in this country and for Ameri- 
can firms in South America, Alaska, and 
Canada. He had also been in Panama with 
the Isthmian Canal Commission, and at 
one time was with the U.S. Board of Engi- 
neers on Deep Waterways. 


M. Ward Easby (M. '97) construction 
engineer of Philadelphia, Pa., died recently 
at the age of 84. A graduate of Rensselaer 
Polytechnic Institute, class of 1886, Mr. 
Easby’s early engineering experience in- 
cluded work on the design and construction 
of the Thames River Bridge at New London, 
Conn., and on bridge design for A. P. Boller, 
of New York. He was also assistant engi 
neer for the Cambria Iron Co., at Johns- 
town, Pa. Since 1895 Mr. Easby had main- 
tained a consulting and construction prac- 
tice in Philadelphia—for many years under 
the name of M. Ward Easby, Inc. A few 
years ago he retired as president of the 
organization. Mr. Easby’s firm  super- 
vised the design and construction of many 
notable office and industrial buildings in 
Philadelphia as well as some of the build 
ings on the University of Pennsylvania cam 
pus 


Arthur Ellwood (Assoc. M. '42) civil engi- 
neer in charge of port and harbor work for 
the Knappen Tippetts Abbett Engineering 
Co., of New York, died in a hospital there on 
July 20. His age was 40. In the recent 
war, Mr. Ellwood was a lieutenant com 
mander in the Navy Civil Engineer Corps, 
serving in the Admiralty Islands in the 
Pacific as civil engineer and dock control 
officer on the construction of advance-base 
floating dry docks. Since the war he had 
been with the Knappen Tippetts Abbett 
Co. on engineering projects in various parts 
of the world including Greece, where he was 
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in charge of his firm’s work 


the reconst 
tion of the Greek port i the Co, 
Canal. More recently | le engin 


studies on a Delaware R 
ment plan and reported | 
Aviv, Palestine, on plans { 


r port dey 
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deep-sea 


Celso Augusto Garcia (Assi M 


Santurce, Puerto Rico, died in Rehr 
according to word just received at & 
Headquarters. He was 58 Mr C 
had been engaged on num rous loca 


neering projects, including construct; 
the Central San Louis & Santo Dor 
Railroad and of Guajataca Dam. La 
served for a number of years as genera 
ager of the Plata Sugar Co.. at San & 
tian, Puerto Rico 


Harold Gatow (Jun. *49) of Los Ane 
Calif., died recently. He was 30 a 
alumnus of the University of Califo, 
class of 1940. Since his graduatio: 


Gatow had been an assistant engineer j 
U.S. Engineer Office at Los Angeles 


Frederic Robert Harris (M. 
York City consultant and retired rear 
miral in the Navy Civil Engineer ( 
died in a New York hospital on July 
He was 74 
mussioned 
Navy Civil Eng 
Corps in 190 
miral Harris fi 
variety of Navy 
at the Chark 
New York, 
Philadelphia 
yards und at | 
Harbor. Dur 
World War 
served as chief of 
Bureau of Yard 
Docks and as! 
ager of the Emergency Fleet Corp. Su 
retirement from the Navy in 1927, h 
been president of the New York consu 
firm of Frederic R. Harris, Inc. A! 
thority on graving docks, floating dock 
similar structures, Admiral Harris s 
as consultant to the Navy in World \ r 
He designed the world’s largest floating 


Frederi R. Harris 


docks, capable of lifting 100,000 ton Y 
were of tremendous value in the war! y 
Pacific. He was a member of many sti 
fessional societies and widely known Be 
philatelist. il 
Beaudric LaFitte Howell | Assoc. M ca 
consulting engineer and vice-presidt 
director of the Chevy Chase Lan oT 
Washington, D.C., died on June =4, th 
age of 62. A lifelong resident of A hs 
Va., Mr. Howell received his ] eng ot 
ing degree from the University ° 
He then became a partner 
firm, David J. Howell & Son, taking o™' 
firm upon his father’s death " 
the same year he became a ting My 
neer for the Chevy Chase Lanc ©° - B 
helped to develop the Chevy se, » B. 
area, and for the past ten y' ha 
vice-president and director of 
tion. Mr. Howell was a licut ~e 
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Water Pressures are UP in Longview 


lhe pressure in the water system 
it Longview, Texas, is definitely im- 
proved since the city has recently 
added 1,000,000 gallons of elevated 
‘torage capacity in its water system. 
Before the 1,000,000-gal. tank shown 
‘hove was installed, Longview relied 
nm two elevated tanks with a total 
capacity of 350,000 gals. of water. 

Longview is another of the pro- 
eressive cities that have expanded 
their elevated storage facilities after 
‘aving expenenced the benefits of 
“ravity water pressure. This trend 


} 


CHICAGO BRIDGE & IRON 


2 2167 Healey Bldg. 
1596 N. Fiftieth St. 
1009-201 Devonshire St. 
2199 McCormick Bldg. 

ind 2263 Guildhall Bldg. 
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is continuing because elevated stor- 
age generally offers: uniform water 
pressure during peak loads; ade- 
quate reserve supply during power 
failure; lower pumping costs; in- 
creased capacity of water system; 
and lower fire insurance rates. 

The radial-cone bottom design of 
tank, as shown above, is particularly 
well adapted to large capacities. It 
provides a lower range in head for 
comparable capacities than tanks of 
smaller diameter. Hence, the pumps 
are working against a lower average 


Detroit 26 .... 1541 Lafayette Bldg. 
Havana 402 Abreu Bldg. 
Houston 2...2128 National Standard Bldg. 

1556 General PetroleumBldg. 


Los Angeles 14 
New York 6. .3395—165 Broadway Bldg. 
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head, which reduces pumping costs. 

Horton welded steel tanks are 
available with radial-cone bottoms 
in capacities from 500,000 to 2,500,- 
000 gals.; and with ellipsoidal bot- 
toms from 15,000 to 500,000 gals. 
Write our nearest office for complete 
details about them. 


Above: 1,000,000-gal. Horton radial-cone 
hottom tank at Longview, Texas. There 
are also two Horton ellipsoidal-bottom 
tanks, with a total capacity 350,000 gals.., 
in the system. 


COMPANY 


Philadelphia 3,. 1652-1700 Walnut St. Bldg. 
Salt Lake City 1. 1509 Ist Security Bank Bldg. 
San Francisco 11... 1284-22 Battery St. Bldg. 
Seattle 1. ..1309 Henry Bldg. 
Tulsa 3 1647 Hunt Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Constantin Denis Kaminsky (M.'48) civil John A. Johnson & Sons, a Brooklyn, N.Y., _neer for Griswold, Conn. in jase ° 
90, and lat 


; engineer for the New York City Board of contracting company, died in New Rochelle, was vice-president of Haller B 

| . iter Supply, died on May 24 at the age of N.Y., on July 20. He was 52. Until re- Associates, Cambridge — been 
' . Born in Russia, Mr. Kaminsky gradu cently Mr. MacLeay was chief engineer for organized the consulting firm of Ar ™ . 

d from the Imperial Institute of Civil the Corbetta Construction Co., of New York Mort 

| ‘engineers in St. Petersburg and spent his and earlier he had a consulting practice in ‘ 7 

| early career on engi partnership with George E Stschess Mr. Noble Lewis Owings (Assoc. M. 3g 
t neering projects im MacLeay had served as consultant or de- rapes be the chief engineer of the Wash 
Russia and Yugosla signer on numerous New York City public ington Suburban Sanitary Commission 


Hyattsville, Md., died on June 24, at th 
age of 59. An engineering graduate ‘ 
Johns Hopkins University, Mr (rwings spent 


via. Coming to the housing projects and on the George Wash- 
United States in ington, Triborough, Bronx-Whitestone, and 


1924, he was em Henry Hudson bridges in New York canter 
ployed, successively, Holder of degrees from the engineering school ng Baltimore & Obj 
by the Erie Railroad, of Northeastern University and the Suffolk If he had been cos 
the New York Cen Law School in Boston, Mr. MacLeay was Washington Suburbaz 
tral, and the New author of two engineering texts on struc- — District, which he served in 
York City Health tural subjects. He belonged to the Ameri ag a tog In World War | 
Department From can Concrete Institute and the Boston Cc Repro alibi lieutenant in the Army 
1934 to 1937 he was Society of Civil Engineers, and was vice orps of Engineers. 
C. D. Kaminsky designing engineer at president and a former president of the Con- Wilfred Lewis Painter (M. '46) commo 
; the New York Mer sulting Structural Engineers Society of New dore, Navy Civil Engineer Corps, was kille 
x — eee Academy, Fort Schuyler, York in an explosion aboard a yacht in the Pot 
, and since 1938 he had been with the mac River at Washington, D.C 1 
New York City Board of Water Supply as a Ernest James Theodore Manchester His age was 40. ein a July 10 
civil engineer in Design Division I, except m 10) of Brisbane, Queenstand, Austra- Engineer Corps in 1941, C i say ro 
lor a pe riod of voluntary war service. Dur lia, died April 8, at the of 79. A in char wil 
ing this period, Mr. Kaminsky went to Fort native of Australia, Mr Manchester Was California sunk 
Richardson, Alaska, under the War Depart one was staff the 
ment to declan water fer spent his engineering career in that country Gm 
there For some years he was with the Melbourne r r ober 1945. he 
and Metropolitan Board of Works, and ‘ific as engineer by the 
John Robert Haswell (M. '39) professor from 1910 until his retirement in 1933 he chief de rere: recently 
in charge of the Agricultural Engineering was president and chief engineer of the in G ee Fo eos pra tkinsoa & Drak 
Extension at Pennsylvania State College, Metropolitan Water and Sewerage Board of : sling —o- a Barly in bi 
died in Philadelphia on July 30 Professor Brisbane. ae ce Eee sreg was with the 
Haswell, who was 62, attended the Balti Hiram Bloom Mann (Jun. '43) of Hacken exes C8 Ce. 6 a 
more Polytes hnic Institute and graduated sack N ]., died on March 23, at the age of James Rush Rhyne (M. '22) consulting 
from Cornell University in 1909. In the 28. A graduate of Bucknell University engineer of Little Rock, Ark., died on July 
following year he accepted a position as with the bachelor of science degree in 1943, 12, at the age of 68. An alumnus of tt 
drainage engineer with the U.S. Department) Mr. Mann had been with the Brewster University of Arkansas, with the degrees 
of Agric ulture, where he remained until Aeronautical Corp., at Hackensack, and B.S. and B.C.E., Mr. Rhyne later graduate 
1920 when he joined the extension staff at more recently was in the army. from the Arkansas Law Schoo! with th 
| Pennsylvania State College A veteran of ' 7 , L.L.B. degree After an early career ; 
World War I, in which he served as a captain Linwood G. Mort (M. '48) a partner i _ railroad work, he established an engineering Thi 
in the Corps of Engineers, Professor Haswell the New Haven, Conn., consulting engi firm in eastern Arkansas, which specializ 
| was active in the American Legion. At the neering firm of Argraves & Mort, died at his jn drainage and flood control work. Late: 
time of his death he was ASCE Contact ome in Guilford, Conn., on July 4. Mr. he was director of highways for the stat = 
| Member for the Student Chapter at Penn Mort, who was 40, was also director of the and in World War II he served as pr 
| Stat Real Assets Division of the Connecticut engineer in the establishment of Japanes Typ 
Comptroller's office. A civil engineering relocation camps under the War Relo 
Francis Roderick MacLeay (M. '45) chief graduate of Rensselaer Polytechnic Insti Authority. Since the war Mr. Rhy: 
engineer and general project manager for tute in 1934, Mr. Mort became town engi conducted a general civil engineering pt F Mi 
tice as head of the Rhyne Engineering , 
Active in the field of professional registra Ci 
resident of t! 
FILL IN AND RETURN TO ASCE HEADQUARTERS ONLY IF YOU HAVE NOT 
GIVEN INFORMATION FOR YEARBOOK National Council of I ngineering Exa 
the Arkansas Board of Engineering Ci 
Titl uname (Please Print First Name Middie Name fessional Engineers , 
itle or , 
Please Print or Type All Information suddenly at his home in San Francis M 
Name of Firm Calif., on May 31, at the age of 60. Long 
try, Mr. Wade had been consulting engmec: 
Yes since 1936. He was a graduate ol the so 
i Mail and Publications Here? served with the Army Engineers in Worle rr 
War I, leaving active duty with the rank oy 
pepidendeséavenwnsabans Toe ment to the staff of the California Redwoo 22 
Mail and Publications Here? for the Pacific Lumber Co., helping Fi 
Nature of pioneer the industrial use of redwood. ™ r 
Product, or Nature of Service (Not for Publication) of redwood lumber for the California o 
& wood Association, and was an officer 
| = Forest Products Research Societ 
0) 
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Three plants 
fe serve you 


Typical installations 


* City of Dallas, Oregon—5500" of 16”, 
‘0 psi operating pressure—1948 


City Ellensburg, Washington— 
100 of 18° and 24”, 150 psi—1948 


City ot Long Beach, Calif.—7165" of 
20°, 24° and 30°, 150 psi-1947—"49 


U 5. Air Force, Muroc Air Base, 
Mur Calif.—20,300' of 14", 150 
psi~1947 


‘U.S Army, Richland, Washington— 
Hanford Engineering Works— 


“0.500° of 24°, 30° and 42”, 150 
ad 250 psi-1944 


* San Diego County Water Authority— 
128,600 t 14° thru 39", 150 psi to 


<9 psi~-1947~"48 


U.S. Navy. Tre asure Island, San 


Francisco—] 100" of 14” 
1944 


City of WI 


16" er, Calif.—12,900" of 


24", 150 psi—1948—"49 


GROUT POURED IN FIELD 


CONCRETE COAT! 
REINFORCEMENT CAGE 


STEEL CYLINDER 


(Lid A 
INSIDE OF PIPE, \MORTAR POINTING 


CENTRIFUGALLY SPUN CONCRETE LINING) 


American Concrete Cylinder Pipe helps reduce the 
cost of delivered water throughout the Pacific States 


Although the Company began the development and manufacture of American 
Concrete Cylinder Pipe eighteen years ago, 1941 marks the first appearance of this 
composite, modified prestressed pipe in its present form. Since 1941, this pipe has be- 
come established throughout the West as one of the outstanding developments in the 
field of pressure transmission of water. American Concrete Cylinder Pipe combines 
efficiency and economy in the medium diameter range from 14” to 36” inclusive and 
in the range of operating pressures from 100 psi upward. This pipe is manufactured in 
nominal lengths of 30 feet. Its design incorporates the physical properties of steel with 


fies installation—assures positive water-tightness under normal operating conditions. 
The economies of American Concrete Cylinder Pipe are reflected in initial cost, 
ease of installation, sustained capacity, and trouble-free service. All of these factors 
mean substantial savings in the cost of delivered water. Complete information available 
upon request. 
IN PACIFIC NORTHWEST... 
This Company’s Portland Plant is now fully equipped to furnish American Con- 
crete Cylinder Pipe to water users in the Pacific Northwest. Inquiries to Box 1898, 
Piedmont Station, Portland 11, will receive prompt attention. 


| the protection and permanency of concrete. The Lock Joint Rubber Gasket Joint simpli- 
| 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm and Sonitary Sewers, Subaqueous Pipe Lines 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Quality pipe line products manufactured and installed by American include: Lock Joint Concrete Cylinder Pipe, American 
Concrete Cylinder Pipe, Prestressed Lock Joint Concrete Cylinder Pipe, Centrifugal Concrete Pressure Pipe. 
MAIN OFFICES AND PLANT—4635 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA 
DISTRICT SALES OFFICES AND PLANTS—OAKLAND—SAN DIEGO—PORTLAND, OREGON 
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PERSONNEL SERVICE, INC 


NEW YORK CHICAGO DETROIT SAN FRANCISCO 


8 W. 40th ST. 84 E. RANDOLPH ST. 100 FARNSWORTH AVE. * 57 POST ST. 


Men Available ate, with considerable experience in the de« 
structural steel and reinforced concrete «tr 
Civi. ENGINEER Jun. ASCE 24 ingle This placement service is available to to design and lay out industrial * amo 
hi st Georgia Tech M.S., University of Wis members of the Four Founder Societies. aries open. Location, Massachusett ; 
consin, 1949, in hydraulics-sanitation; worked as If placed as a result of these listings, the : 
safety engineer in Washingtor and hydraulic applicant agrees to pay a fee at rates Instructor, Civil Engineering \ 
engineer for water work at present, research listed by the service. These rates surveying and materials testing. Salary. $2 
associate for Mid-Western university at $3,600 established to maintain an efficient non- $2,700 for 9 months. Location. Penns 
would prefer sales engineering. Location in New profit personnel service—are available R-5813. 
England most desirable C-.518 upon request. The same rule for pay- 
ment of fees applies to registrants who DESIGNER, graduate C.E., completely 
rRUCTURAI ENGINEER Jun. ASCI regis advertise in these columns. All replies enced with underground reinforced concret¢ 
po should be addressed to the key numbers tures, knowledge of sewer constructio 
. : ' indicated and mailed to the New York carry on work with a minimum of super 
position with structural engineering firm engaged Office. Please enclose six cents in post- Salary approximately $5,100 a wear 
= - age to cover cost of mailing and return of Chicago, Ill. R-5845. 
Do thorough conscientious work Availabk graduate, 5 or more years’ experience wit! 


members of the cooperating societies at 


a subscription rate of $3.50 per quarter trifugal pump design; knowledge 


conrpletely informed about desig 


September 15. C-519-120C 


Civi. Encineer: Jun. ASCE graduate with or $12 per annum, payable in advance. company manufacturing line of sewage treat 
B ; June 1048; 26 ingle; desires construction and water purification equipment Salary ope 
work (me year of experience in general con Location, Chicago, Il R-5847 
truction ( 20 
( t ENGINEER Student Chapter member a) ENGINEER TRAINEE! Civil 
in civil engineering from Tufts College, June B.S.C.E “rsit f Te sssee: years’ ex or Mechanical Engincer 
nive rsi y ennesset 8 years preferred for manufacturer of aluminum w 
perience in surveying, mapping, and municipal and screens to sell through distributors ar 
surveving On ummer with county surveyors engineering Desires position as city engineer or ers Must have a definite and tested apt 
Has no construction experience, but is desirous of office engineer (civil Prefers South, C-522. selling, a better-than-average schol 
obtaining ome Eager and quick to learn Training z 15 t mprt 
References at Tufts College Likes outdoor work Tes” 4 
£ Enorneer; Jun. ASCE; 34 ASME; regis work, detailing, estimating and pricing 
( l tered professional engineer; production and plant clerical work, and information regarding 
Caen, Screen Tun. ASCE 1 married engineering, design chemical process equipment, pliers, dealers, and distributors Salary, $2 
: tablet presses, welded steel plate construction 
ceramic equipment Desires position as assistant 
chief engineer, chief draftsman, or salesman 


Prefers Philadelphia area. C-523 


STRUCTURAL ENGINEER M. ASCE regis 
tered 38; married B.S., M.S., M.A., C.E 
12 years’ varied experience in bridges, buildings 
water treatment plants, oil refinery structures and 
UNUSUAL equipment, and engineering teaching. Presently 

employed by foreign government as consultant POSITION AVAILABLE 


Available on two weeks’ notice Desires per 
manent position of responsible character will 
OPPORTUNITY consider teaching position. C-525. ASSISTANT PROFESSOR, young 


Graduate Civil Engineer, age 35 Positions Available man, graduate in 


TRACHING PERSONNEL! ©) Instructor in civil architectural engineering, with 


engineering, for materials testing laboratory 


or under, wanted for responsible 


1) Instructor in civil engineering, for materials of 
permanent position with large engineering end relufereed concrete. training structures. Practical 
manufacturer of surveying and Enctneers. (4) Project Manager, either civil experience in architecture and 
electrical, or mechanical graduate Must be an 
exceptionally good administrator, to take com 
drafting instruments and asso stots charge of che erection of structures desirable. To teach 
ciated equipment and supplies electrical power plant in India. Salary, $18,000a v 
year, plus all traveling and living expenses . . } 
: : Three-year contract. Y-2622 courses in structural design and 
located in Chicago. Must have 
TEACHING PERSONNE! a) Associate Pro to assist in coordinating architec- : 
ability to quickly understand fessor, civil graduate, with master's degree and . 
some practical experience, preferably in the field desi | 
d f th incli d of sanitation, to teach civil engineering courses tural and structural esigns. 
pro ucts of the type indicate Salary, $4,400 for 9 months. Location, Texas 9 
Y-2636-S. R5815 . for 
and write accurate catalog de- Starting salary, $3600 
Project Enoineer, 40-50, with building con 


scriptions, instruction sheets, use struction experience in suburban S5O.0H) to months, with possibility of summer 


$100,000 class to take charge of real estate de 


. velopment. including house construction, grading, 
and care information, etc. Pre- roads, utilities, etc. Salary, $7,000-$9,000 a year teaching at the rate of $1200 
Location, southern Connecticut Y-2656 
w Wei 
wows technical rang cine — MINING OR Crvit ENGINEER experienced in for the quarter. rite to: 
desirable but not necessary. driving tunnels in hard rock in connection with 


mining anthracite coal Four-year contract 


Salary $3600 to $5000, de- Salary open. Location, Turkey. Y-2671. Harold Bush-Brown 


Crvm Enorveer, 35-45, to supervise project 


pending upon length of training engineers on building work, waste disposal, and | School of Architecture 
general civil engineering design for chemical com- : 
required. Box C.E. 182, Civil pany located in the East. Write stating experi Georgia Institute of Technology 
ence education, and salary requirements 
Engineering, 33 W. 39 Street, ht Atlanta, Georgia 
. ENGINEERS a) Architect, graduate, with sub 
New York City. stantial experience in layout work and architec. | 


tural design of industrial buildings and capable of 
carrying out assignments with a minimum of 
supervision 6) Structural Designer, civil gradu- | 
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Quaiity pipe tine procucts monvtacturec ond insiciiec Dy Americon incivee: sor 
° Concrete Cylinder Pipe, Prestressed Lock Joint Concrete Cylinder Pipe, Centrifugal Concrete Pressure Pipe. 
MAIN OFFICES AND PLANT—4635 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA 
DISTRICT SALES OFFICES AND PLANTS—OAKLAND—SAN DIEGO—PORTLAND, OREGON 


= onth after sy dignified fashion, compatible with the if future activity is kept in the hamds 
ing in Chicago, ulti- ideals of professional people. Undue of good leaders, results can continue to 
stratification of personnel, or regi- be constructive. 
mentation of performance should be Too often, labor and management 
to be sold to building avoided. Initiative and ambition of seem to have lost sight of the fact that 
——, —_— individuals must not be stifled. Tac- they must have a common ultimate 
sctie secend a tics which tend to build antagonisms goal if their enterprises are to succeed. 
nent, and Chicago field between employers and employees are When either fails to realize that the 
$ path to state: Dor 12 to be deplored. It appears to be true expediency of gaining some immediate 
transfer to district that some of the engineering groups objective falls short of best serving the 
ae formed to date have conducted them- general welfare, both suffer in the long 
nimum of 5 years’ ex- selves appropriately and in a manner run. Employers and employees alike 
Teg etal = beneficial to both employers and have obligations to themselves, to each 
employees. Thatisasitshouldbeand other, and to the community. 


out for firm of engineers 
»-$500a month. R-5868 


ALBERT 


“RINGS THE BELL” 


The Engineer's Stake 
in Labor Legislation 


Contin ved from page 49) 

lective bargaining even under the 
Hartley Act. The young man 
enters the modest-size organiza- 
‘4 consulting engineering office 
uilly will never give it a thought. 
not that sort of man with whom 
we are concerned. He has ready and 
lose contact with his employer and no 
ubt would much prefer to depend 
lyon hisown abilities and initiative 
submit to and be dependent upon 

croup action for his advancement. 
However the situation is quite dif- 
t in large industrial and manu- 
turing establishments, which the 


Societies particularly had in mind when 
lvoeated the professional em- 
ee provisions of the Taft-Hartley 
LE ct. Because of the rapid technologi- 
cal development of the last two or three 
‘oung ides, it is common to find hundreds VALVES AND FITTINGS 
of young scientists and engineer em- Tube Turns—Dresser—Victaulic 
re oF ployees in one company. Obviously, Cast Iron or Steel 
with there is not much opportunity for Forged Stool 
these men to maintain personal rela- 
tical nswith theirmanagement. Experi- —— 
pr e e es indicated that there are PIPE 
est advantages to both manage- Wrought Iron 
each nt and employees in a program Steel 
wa provides for full discussion Structural 
elween management and representa- Cast Iron 
tec- es chosen by the employees, regard- Copper-Stee! 
img problems of common concern. Seamless 
gns. ‘t appears that group action by pro- Electric Weld 
9 essionals does have its place. What Spiral, Lap & Butt Weld 
ve are concerned about is that pro- > nt 
mer fessional employees be permitted by 
00 own course SPECIALISTS. IN 
MH0UL Interierence from others who 
little understanding of their aims PRE-FABRICATED PIPING 
L Complete facilities for Bending, 
le: Coiling, Beveling, Swedging, 
lv to be hoped that what- Weldian, 
bargaining may be Cutting to Sketch, and Threading 
engineer empk yyees will to meet your most rigid require- 
gy action ments. Bitumastic or Cement PIPE SUPPLY CO., INC. 
Un it-Nartliey Act or any Lining—Testing—All meetin 
modificat f it to be successful, or Stondard Berry at North 13th Sts., Brooklyn 
ler. le, collective bargaining Phone EVergreen 7-81000 
al nest Oe ucted in straightforward, | IMMEDIATE DELIVERY 
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New Publications 


Corrosion Studies. Results of studies of 
corrosive attack on metallic and non-metallic 
pres ure relief welis, forming part of the toe- 
drain system for Sardis Dam, Mississippi, 
are reported by the Waterways Experiment 
Station in Technical Memorandum No. 
3-287. The study, which is based on chemi- 
cal analyses and examination of many of the 
corroded wells, was performed for the pur 
pose of identifying the source of the principal 
corrosive agents and of determining the 
reasons for certain variations in attack 
Data derived from the studies were corre 
lated with the soil profile of the dam founda- 
tion. The bulletin may be purchased from 
the Waterways Experiment Station, Vicks- 
burg, Miss., at $1 a copy 

City Planning. Land use studies, made by 
the Cleveland City Planning Commission as 
a step toward its primary goal of completing 
a general plan for the city, are described in 
its annual report for 1948. Inquiries con- 
cerning the report, which is entitled Plan- 
ning Cleveland, should be addressed to the 
City Planning Commission, 501 City Hall, 
Cleveland 14, Ohio 

Reclamation. The U.S. Bureau of 
Reclamation is inaugurating publication of a 
engineering monographs At 
present available in the series are Engineer- 
ing Monograph No. 1, Petrography and 
Engineering Properties of Ingneous Rocks, 
by Richard C. Mielenz, and Monograph No 
2, entitled Multiple Correlation in Forecast 
ing Seasonal Runoff, by Perry Ford. Both 
are on sale at the Denver, Colo., office of the 
Bureau at 25 cents each 

Mineral Aggregates. An annotated bibli- 
ography on mineral aggregates has been 
issued by the Highway Research Board as 
Bibliography No. 6. Compiled for the 
Board's Committee on Mineral Aggregates 
by Fulton K. Fears, Jun. ASCE, of the 
Purdue Joint Highway Research Project 
the bibliography represents a joint research 
project of the Board and Purdue University. 
Inquiries should be addressed to the High- 
way Research Board, 2101 Constitution 
Avenue, Washington, D.C 


series of 


Sewers, Specifications. Announcement 
of the availability of a complete revision of 
Section J—Standard Specifications for Publi 
Works Construction, prepared by the 1948 
Committee on Sewer Specifications of the 
American Public Works Association, has 
been made Ly the APWA. Copies may be 
purchased at $1 each from the American 
Public Works Association, 1313 East 60th 
Street, Chicago 37, Ill. A 40 percent dis 
count is available to APWA members 


Sheet Piling. Detailed information on the 
various types of steel sheet piling, produced 
by the United States Steel Corp., is presented 
in a current publication of the Carnegie- 
Illinois Steel Corp., entitled U’.S.S. Steel Sheet 
Piling. Another of the organization's cur- 
rent publications, Design Extracts from 
Former Catalogs, makes available steel sheet 
piling data assembled in the early nineteen 
thirties when such piling was a relative inno- 
vation in the United States. The material 
in the latter booklet has been reprinted from 
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the publication, Carnegie Steel Sheet Piling, 
which is now out of print. Inquiries should 
be addressed to the Carnegie-Illinois Steel 
Corp., in either Pittsburgh, Pa., or Chicago 


Land Acquisition and Control. Bulietin 
No. 18 of the Highway Research Board, en- 
titled Land Acquisition and Control of High- 
way Access and Adjacent Areas, includes a 
committee report and four papers sponsored 
by the Board’s Committee on Land Acquisi- 
tion and Control of Highway Access and 
Adjacent Areas and presented at its 28th 
annual meeting. The papers are ‘The 
Highway Right-of-Way Problem,” by Frank 
G. Balfour; “‘Application of Mathematics to 
Right-of-Way Appraisal,"" by Harrison W. 
Hill; ‘‘Federal Participation in Right-of- 
Way Acquisition Costs,’ by Lester E. 
Boykin; and “A Practical View of Urban 
Right-of-Way Acquisition,”’ by J. L. Dick- 
son. The Bulletin may be obtained from 
The Highway Research Board, 2101 Consti- 
tution Avenue, Washington, D.C. 


Water Resources. Results of hydro- 
metric investigations in British Columbia, 
Alberta, Saskatchewan, Manitoba, the 
Northwest Territories, and western Ontario 
for the climatic years 1943-1944 and 1944 
1945 are reported by the Dominion Water 
and Power Bureau in Water Resources 
Paper No. 97. Copies, priced at $1 each, 
may be obtained from the Dominion Water 
and Power Bureau of the Canadian Depart- 
ment of Mines and Resources, Ottawa, 
Canada. 

Steel Research. I<suance of several new 
sections in the Steel Products Manual, which 
is being published in installments by the 
American Iron and Steel Institute, has been 
announced by the Institute. Now available 
are Section 5 on ‘Steel Sheet Piling’’; Sec- 
tion 9, covering ‘“‘Cold Finished Carbon 
Steel Bars’’; Section 14, which deals with 
“Tin Mill Products”’; Section 15, om the sub- 
ject of “Hot Rolled Carbon Steel Wire 
Rods”; and Section 29, entitled ‘Cold 
Finished Alloy Steel Bars."’ Copies may be 
purchased from the Institute, 350 Fifth 
Avenue, New York 1, N.Y., at 25 cents each. 

Steam Power. Planning, design, con- 
struction, and initial operation of the Watts 
Bar Steam Plant are discussed in detail in 
Technical Report No. 8 of the Tennessee 
Valley Authority. The 380-page report in- 
cludes a summary of project costs, a com 
plete statistical summary of physical fea- 
tures, and a list of major purchases of ma- 
terial and equipment. There are 123 illus- 
trations and 56 drawings and diagrams. 
Copies may be purchased from the Tennes- 
see Valley Authority, Treasurer's Office, 
Knoxville, Tenn., for $2.25. 

Geology. A revised price list of the 
publications of the Division of Geology of 
the Indiana Department of Conservation, 
1919-1949, and of its predecessor organiza- 
tions going back to 1859 has been made 
available by the Department Inquiries 
should be addressed to the Publications 
Office, Division of Geology, Owen Hall, 
Bloomington, Ind. 


Screw Threads. The new American 
standard on Unified and Ameriwan Screw 
Threads for Screws, Bolts, Nuts, and Other 
Threaded Parts was recently published by 
the American Society of Mechanical Engi- 


neers, under joint sponsorship of the Asy 
and the Society of Automotiv: at 
This standard, which has been iPProved 

the American Standards Assoc; tion - 
American fulfilment of the 
screw threads agreement mack 
British, Canadian, and American represer 

tives. Copies of the 100-pag: public 
may be purchased from ASME. 29 W. 
39th Street, New York 18, N.Y »at$3. Ad 
count of 20 percent is availabl 
members. 


Enginee; 


heation 


last fall 


to ASC 


Highway Bridges. A revision of the jou: 
specifications for highway bridges of ; 
American Association of State Highw 
Officials, recently issued by the AASH 
contains all revisions adopted up to Apri 
1948. Important changes have been ma 
in the Division on Design, including the ; 
vision of axle loads on floors, clarification 
the application of live loads, distribution 
loads, and an improved specification on t! 
bearing value of piles. Copies may be pur 
chased from the AASHO, 1220 Nation 
Press Building, Washington, D.C, at ¢ 
each (foreign postage extra) 


Erosion Control. Numerous aspects , 
the soil erosion problem are covered ix 
publication of the Government of Madra 
India, entitled Soil Erosion—Its Prevent 
and Control. The 184-page compilation 
illustrated with photographs of the mo: 
common types of erosion and of some of tt 
corrective installations being tried by th 
government, including check dams, storag 
and retarding reservoirs, and wind brake 
Varied experiments with planting are 
described. The volume, priced at 6 rupees 
may be obtained from the Government 
Madras, Madras, India, or from the office 
the High Commissioner for India, Indi 
House, Aldwych, London W.C. 2 

Concrete Construction. As the first of 
projected series describing the design, us¢ 
and advantages of pre-stressed concrete 
modern construction, Preload Enterpris 
Inc., has issued a booklet on preload wi 
weund concrete tanks. The publication ¢ 
tails the history, design, and constructio 
such tanks, and gives complete specificatio 
for building them. Copies may be obtam 
free of charge from Philip Boyer, Jr, A 
vertising Manager, the Preload Corp., - 
East 37th St., New York 16, N.Y 


Corrosion Studies. Results of an inves 
gation of the resistance of monel, nickel, a 
high-nickel alloys to corrosion by sulfur 
acid are described in Technical Bulletin 1 
of the International Nickel Co., Inc. | 
quiries should be addressed to the Develo 
ment and Research Division of the comps 
at 67 Wall Street, New York 5, N.Y 


Mosquito Control. In its annual reper 
for 1948, the Alameda County (4 aliforns 
Mosquito Abatement District reports ™ 
exceptional progress was made during ‘ 
year in its long-range program ol mosquit 
control. Harold F. Gray, M. ASCE, eng 
neer and executive officer for the district 
in charge of the abatement program, hi 
is completing its eighteenth year of oper 
tion. Inquiries should be sent to the Ali 
meda County Mosquito Abatement Distr! 
Court House, Oakland 7, Calif 
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WITH TONCAN IRON CORRUGATED METAL PIPE 


Long Life—Toncan is an ALLOY Iron... contains twice as much 
copper as copper-bearing iron or steel, p/us molybdenum . . . resists 
rust and the corrosive action of soil, water, sewage. Assures lowest 
cost per year of service. 

High Strength—Toncan Iron Drainage Products safely carry tre- 
mendous loads. Their resiliency prevents cracking or crumbling— 
resists vibration, impact, severe weather changes, settling earth, 
other dangers. 

low Installation Costs — Light weight makes Toncan Iron Drain- 
age Products easy to haul, handle and install . . . in all kinds of 
weather... even with unskilled labor. Saves freight charges, too. 


100% Salvage Value — Allows re-use without loss. 
Write today for full information and valuable engineering data. 
REPUBLIC STEEL CORPORATION * GENERAL OFFICES + CLEVELAND 1, OHIO 
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Manufacturers of 
Toncan Iron Drainage Products 


PIPE & TANK CORPORA 
PORTLAND, ORE. 


METAL CULVERT CO. wae 
WESTMINSTER, VT 


THE BOARDMAN COMPANY 
OKLAHOMA CITY, OKLA. 


PIPE & CULVERT CO. 
LOUISVILLE, KY. 


CENTRAL CULVERT CORPORA 

ALEXANDRIA, LA. 
CHOCTAM, INC. 

MEMPHIS, TENN. 


METAL & CULVERT CORP, 
ROANOKE, VA. 


EATON METAL PRODUCTS CORP. 
OMAHA, NEB. 
HU TC HINSON, KAN. 


EATON METAL PROD. CO. of MONTANA 


BILLINGS, MONT. 


EMPIRE STATE CULVERT CORP. 
GROTON, N. Y. 


ILLINOIS CULVERT & TANK CORP. 
PEORIA, LLL. 


JENSEN BRIDGE & SUPPLY 


SANDUSKY, MICH, 


THE H. V. JOHNSTON CULVERT CO. 
MINNEAPOLIS, MINN. 
ABERDEEN, 8. DAK. 


M & M HIWAY MATERIALS CO. 
COLUMBIA, MO. 


REPUBLIC STEEL CORPORATION 


N, OHIO 
PHIL DEL PHIA, PA. 


PIPE & STEEL 
DENVER, COLO 


6 & MFG. CO. 
DECATO R, ‘GA. 


CULVERT COMPANY 
MADISON, WIS. 
WYATT METAL & BOILER WORKS 


DALLAS, TEX. 
HOUSTON, TEX. 
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Air-Entrainment Decreases 
Scaling on Ohio's Highways 


(Continued from pave 33) 
amount of scaling deve! 
of the 15 projects as a r 
winter s exposure. 

A similar analysis of fie! 
air content of concrete placed during 
the major part of the 194s construc. 
tion season shows that th range in 
air content which would probably 
occur for 99 tests out of 100 was some 
what higher than that found for 
the 1947 construction. Further. the 
number of times out of 100 tests that 
the air content could be expected t 
fall below 3 percent was reduced to 5 
or approximately half the correspond 
ing probability value for 1947 con 
struction. It should be noted that 
whenever the air content of the con 
crete on any project falls below 3 per 
cent, corrective measures are taken 
| immediately. 

The 1945 and 1948 inspection data 
supplemented by the study of air 
content data, show the continuous 
progress that has been made toward 
the realization of scale-resistant con 
crete pavement through air-entrain 
ment. 


ed on 4 
ult of one 


| tests for 
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Prestressed Concrete Used 
for Structures in Europe 


(Continued from page 27 
are made in cast-iron molds, int 
which S high-tensile-strength wires 
are laid and prestressed with jacks 
prior to placing the concrete. Each 
mold, with the 8 prestressed wires 
held in place against the mold by lock 
nuts, is transferred by crane to 4 
constantly vibrating table where it 's 
| filled with concrete. After screeding 
| off, each mold is moved to a steam 


curing chamber. 


Advantages of Prestressing Reviewed 


Prestressing is an entirely new 


application of old materials. The re F h 

are several good systems with whuc! ruck 

American engineers should familar the 
| themselves. This method of con 
struction is applicable to som 
| HANDLE tions for which no other 
seems satisfactory, and has advan 

| tages that are being utilized ) x 
| ( European engineers in a great \ ariety ‘mon 

of projects. Concrete as ac 

tured for prestressed construction © n 

carefully designed, mixed so iry that 

there is no slump, placed me 

* tensive use of both internal ind a 

| ternal vibrators, and usually steal Cur 
| 4, cured. Advantages which ippeare eA 
evident to us were that prestressims 

‘ saves dead weight, prevents concres’ 
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the Skillful Design and 

w 3 per Careful Administration 
re taken Cut Airport Costs 


Continued from page 44) 
ses for exceeding the budget in- 
the omission of vital elements in 
lans and specifications, such as a 


ion data 
y of air 
ntinuous 


toward 
ant con ured culvert or a taxiway connec- 
entrain ind failure to make adequate 
wance for natural conditions. 
conditions result from such 
ses as the occurrence of subsoil 
ns which render excavated 
terial unsuitable for embankments, 
r instance the discovery of 
Europe ‘ts of hidden dump backfill; or 
liscovery of pockets of peat or 
7 runsuitable material underneath 
ds, int reas to be used for runways. 
h wires | these occurrences might cause 
th jacks reseen undercutting and conse- 
Each t infringement on the budget. 
d wires ‘importance of adequate pre- 
by lock nary soil exploration and also 
le to oratory analyses of materials which 
ere it is be used should not be under- 
oreeding tmated. Economy in_ short-cir- 
a Steam uting soil investigations and the use 
| structurally inferior material are 
to prove expensive. 
ly new Acknowledgments 
Pher for help in the preparation of this 
h which rucle the writer wishes to give credit 
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ac with the writer's firm on the 
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SAN ANGELO DAM 
USE HYDRON ON 
CURVED FORMS: 


Shown at the right is a 
tunnel section of the 


1949 


BUILDERS OF 


San Angelo Dam, San 
Angelo, Texas. The 
concrete was cast 
against Hydron Form 


Linings which provide 


a smooth, pit-free sur- 


face, enabling the con- 


crete to withstand the 


grinding action of high- 
velocity silt-laden 
water. 
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Hydron absorbs excess water and eliminates 
trapped air from the surface. This makes 
the concrete several times more resistant 
abrasion and freeze-thaw conditions. 
The case hardening effect is gradual from 
the surface into the mass for about an inch. 
Other big installations on which Hydron 
was used are: Fall River Dam, Norfork 
Dam, East Sidney Dam, Whitney Dam, 
Cherry Creek Dam, Soo Canal and lock 
walls, Chain O’ Rocks Canal, Delaware & 
Chesapeake Canal bridge abutments, 
Maine Turnpike bridge abutments. 
Contractors using Hydron report that 
the total cost including a satisfactory profit 
ranges from 12¢ to 16¢ per square foot. 
For more information write Hydron 
Sales Department, United States Rubber 
Company, 1 Market Street, Passaic, N. J. 


A PRODUCT OF 


Using a curved hinged form on the upper 300° 
with Hydron Form Linings. Hydron can also be 
used on lower 60°. After floating concrete 
apply Hydron and weight down with 2” of sand. 


UNITED STATES 
RUBBER COMPANY 


Dates of occupancy. 


September 1949 


(Please Print) 


wv 
! 
Name 
° 
Z Street. 
< 3 City Zone State 
3S Mail to: Mr. Vincent B. Smith, Chairman, Hotel Committee 
c c/o Sales Department, Hotel Statler, Washington 13, D.C 
= 
. J Please reserve for my occupancy the following hotel accommodations 
= a Double Single 
Double, twin beds Suite 
“we 
= 
« 
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Junior Beams 


SAVINGS OF APPROXIMATELY one cent 
per lb by use of junior beams, the lighest 
weight hot-rolled steel beams in commer 
cial use, for roof purlins, are reported in 
construction of a new industrial building 
Installation of truss-type steel joists with 
fixed ends would have required a costly 
second operation after the frame of the 
building was erected Iruss-type joists 
would have to be spread out and positioned 
manually, then welded into position. If 


Roof Purlins 


bolted into position, special end attach 
ments would have increased the cost dif 
ferential. After junior beam purlins were 
erected, sag rods of °/,-in. steel rounds 
threaded at the end, were installed and 
bolted for additional lateral rigidity 
Steel roof decking was welded directly to 
the beam Che decking was then covered 
with a layer of tar-and-slag for further 
insulation and protection. Approximately 
900 ft of 10-in. junior beams and 1,350 ft 
of 12-in. junior beams were used in the roof 
purlins rhe lightweight of the beams 
facilitated their handling during fabrica 
tion and erection. One 10-in. purlin, 16 ft 
long, weighs less than 150 Ib The safe 
load, uniformly distributed for this beam, is 
nearly three tons Junior beams can be 
notched at various depths to obtain roof 
slope Jones & Laughlin Steel Corp., 
Pittsburgh 30, Pa. 


Sulmet Rock Bit 


DEVELOPMENT OF A NEW Joy Sulmet 
rock bit, designed for general drilling 
ipplication, has been announced. It is a 
skirt-type bit of the four-point cross design 
with tungsten carbide inserts for maximum 
penetration. It is available immediately 
in sizes as follows: 1%/s, 1'/o, 1°/s, 1°/4, and 
2'/,in. Other sizes will be made available 


it a later date. Joy Mfg. Co., Henry W. 
Oliver Bldg., Pittsburgh 22, Pa. 
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EQUIPMENT, MATERIALS 


NEW DEVELOPMENTS OF INTEREST, AS REPORTED BY MANUFACTURERS 


Mechanically Cleaned Unit 
Screen 


A COMPLETELY NEW DESIGN in a me- 
chanically cleaned bar screen with grinder 
for sewage plants is announced. This unit 
is fully automatic, and is adaptable for 
minimum channel widths and settings, or 
for parallel multiple installations for large 
flows. The smooth steel frame is easily in 
serted into slots formed in concrete channel 
walls, with only four bolts to mount the 
screen on the operating floor. The total 
height of this unit from mounting floor is 
only 5ft. The entire above-floor structure 
is enclosed with stainless steel panels se 
cured by special quick-opening spring-lock 
fasteners, where necessary, to permit easy 
access to the mechanism for inspection 
udjustment, and repair Each unit is 
furnished with completely automatic elec 
trical control. Water-level control elec 
trodes are mounted in the upstream chan 
nel to insure positive starting of the screen 
cleaning mechanism whenever an accumu 
lation of debris causes a significant dif 
ference in water level at the screen. A 
limit switch stops operation with the rake 
out of the flow, when time control of water 
level control cycles have been completed 
For detailed information, write for tech 
nical supplement MS 1-6. The American 
Well Works, Aurora, III. 


Chain Saw 


[HE LATEST ADDITION to the complete 
line of Timberhog portable power saws is 
the Timberhog 36-in., gasoline-driven 
chain saw, especially designed for rapid 
ind efficient cutting of heavy timber by 
lumbermen, farmers, contractors and 
others. Powered by a two-cycle, 4.2-hp 
engine, the 2-man saw features an anti- 
friction ball-bearing idler at the helper’s 
end, which provides greater use of the 
horsepower produced and insures faster 


| 


Portable Power Saw 


cutting. Compact design and the use of 
strong diecast aluminum parts result in 
extremely light weight for a saw of this 
capacity. Complete with guide bar, chain, 
guard and helper’s end, this 36-in. saw 
weighs only 65 Ib. Dept. H. 48, Reed- 
Prentice Corp., Worcester 4, Mass. 
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Tilting Concrete Mixer 


A new 3'/,-cu Ft tilting concrete mixer 
of the end-discharge type is announced 
Designed for convenience and time say 
ing, this unit provides for discharging 
directly into forms and for easy sp ting on 
the job. Powered by a Model 9R6 Briggs 
and Stratton air-cooled gasolins engine 
with the latest easy starting features, it is 
driven by a heavy roller chain on accurate 
cut tooth sprockets. Disk wheels ar 
equipped with Timken bearings and 5.5 


Mixer Unit 


< 16 tires. Two supporting legs provide a 
stabilizing four-point suspension whic! 
prevents twisting strains. In towing, the 
large wheels and a 56-in. wheel tread per 
mit high speed without danger of tipping 
Literature is available. Muller Machinery 
Co., Metuchen, N.J. 


Air Tools 


\ CLAY DIGGER, a trench digger, and 
breaker are three newly designed 
Brute air tools for the construction equ! 
ment field. The tools feature refinen 
in design and manufacture, and im lud 
four-bolt handle, built-in lubricator 
placeable bronze cylinder bushing 
placeable chuck bushing, and interchang 
able handles. Two major advancements 
are incorporated in the new desigt: 
streamlined latch-type retainer, 
trimming and breaking in close quart 
without damaging the retainer fulcrum | 
because there are no side projectio 


a new, simple metering-type valv' 

is unaffected by wear. The new lesig! 
provides larger bearing surta 
shorter piston travel, which lengthens 
life of the tools. Complete spect! 4 


available by writing for Bullet 
H1200-B37. Worthington Pump & Me- 
chinery Corp., Holyoke, Mass. 
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Drili Unit 


HE OUTER two of four sets 
ks in preparation for re- 
this unusual unit is employed 
ong curbs and tracks before 
Cutting of the asphaltic | 
ete surface and concrete base ma- 
was done by a row of 3-in., auto- | 
feed rifter drills, mounted in 

liystable saddles on a heavy 


REMOVIN 


ne cut a 


ing 
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Savy 
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rate 
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Automatic-Feed Drifter Drills 
In Operation 


uw. By using a “new standard” 
ver 600-cu ft compressor on the unit, 
f an ordinary standard 500 cu ft, 
mtractor was able to add a fifth drill, 

y increasing his daily length of cut 
nt. A row of five 2'/s-holes, 12 in 
was drilled in about 30 sec. The 
vas then shifted 6 in. and a second 

f holes drilled between, ahd one 
cyond, the first series before the 
oved on to the next drilling 
This preparatory cutting pre 
wer-break on the pavement when 

ing. Catalog No. GC-9 covers 

g omplete line of equipment. The 
laeger Machine Co., Columbus 16, Ohio, 


ich 


neg 


Plaster-Mortar Mixer 


PLASTER-MORTAR mixer to 
gh volume production demands of 
t large construction projects 

troduced. Adding the Model 

the extensive Kwik-Mix line 
ituminous and plaster-mortar 
Mounted on two wheels with 
treads for fast, easy towing, the 
tilt, end-discharge type. A 
v pole feature makes handling 
easy for on-the-job move 
revents tipping. The low 
ging height of 46 in., which is unusual 
ixer, makes it easy to load 

inual effort. The mixer is 

th anti-friction bearings 

‘shout. Paddle shaft bearings are 
t ‘side the drum to prevent ma 
rking into them. A 15-hp 

ne furnishes power for the 

S00-Ib capacity hoist for de 


ing s above ground level. The 
il equipment. Kwik-Mix 
Port W i ; 

shington, Wis. 


“IVIL ENGINEERING © September 1949 


Wood 


The effectiveness of Koppers Fire-Retardant Wood has been 
dramatically demonstrated under actual fire conditions, as well 
as in exhaustive tests conducted by the Underwriters’ Labora- 
tories, Incorporated. 

For example, the roof structure and columns of the Baltimore 
industrial plant pictured here in the early stages of construction 
were built with fire-retardant wood. The value of this treatment 
was proved conclusively when a sudden, fierce fire was quickly 
brought under control and extinguished . . . with no serious struc- 
tural damage resulting. 

Koppers Fire-Retardant Wood pays dividends even if you never 
have a fire. Koppers CZC (FR )—the new and improved Koppers 
fire-retardant treatment—fortifies wood against decay and termite 
attack. And where treated wood is exposed to leaching, Koppers 
Flame-Resistant Sealer may be used to seal salts in and moisture 
out, thereby maintaining a high degree of protection indefinitely. 

Send for our free book, “Koppers Fire-Retardant Wood.” It 
tells how this “Built-in Fire Insurance” can protect your buildings 


and bridges. 


KOPPERS PRESSURE-TREATED WOOD 
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There’s a Hint for Better Drawings in— 


The Case of the Sightly Secretary 


Engineer: Look at the artistic revision job Miss Jones is doing. 


Draftsman: Nice mat surface, too! That reminds me that we 
should make all our drawings on Arkwright Tracing Cloth. It 
stands revisions so much better than perishable tracing paper. 


Revision means little to Arkwright Tracing Cloth. 
It stands up without wearing through and re-inks 
without feathering. Its translucency is built in from 
surface to surface. For only a thrifty trifle more in 
cost, it will pay you to make all your drawings on 
Arkwright. Then you can count on perfect repro- 
duction after repeated handling or years of aging in 
the file. 


See for yourself how much better Arkwright serves. 
Sold by leading drawing material dealers everywhere. 
Generous working samples on request. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
» Erasures re-ink without feathering 
. Prints are always sharp and clean. 
Tracings never discolor or go brittle 
No surface oils, soaps or waxes to dry out 


= 


No pinholes or thick threads 


Mechanical processing creates permanent 
transparency 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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Equipment, Materials & 
Methods (Continued) 


Are Welder 


A NEw AC TRANSFORMER ar weldi; 


machine, known as the Wilso 1) Amne- 
Max. MCT has been announced Teta 
ing to the manufacturer, this econom foal 
portable welder was specifically desien 

for use by small shops, garages and mas 
tenance crews. It has a rated ; ea 
output of 200 amperes and j ompk " \ 
self-contained. Welding range js divids 


The Wilson 200 Ampere Welder 


into two ranges of current adjustment with 
stepless control throughout each rang 
Capacitors are supplied in the secondary 
circuit to provide easy are starting and 
are stability. Full view scale makes cur 
rent settings easy to read. Windings 
fully insulated with heat-resistant spu 
glass fibre. A primary ‘‘on and 
switch and a 10 ft length of three conduc 
rubber covered primary cable with lugs 
attached are included with the ma 
Air Reduction Sales Co., 60 E. 42 St 
New York 17, N.Y. 


Standard Tandems 


THREE NEW VARIABLE weight 
roller models—the KT-14 wit! 
weight range of 5 to 7 tons—the K! 
from 8 to 12 tons, and the KT-2 
tons have been manufactured 


with either gasoline or diesel eng . the 
new models have many of ¢ bas 
features of the well-known ‘B ies Of 
heavy-duty tandems. A gear-type 

ydraulic 


pump supplies the low-pressure ! 


(Continued on page 97 
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vhile two high speed-low 
ermit reversing the roller 
vears. A single-unit en- 
o ind bevel gear final drive 
as fied compact power train 
or the engine, and an all 
re other features. A self 
operated scarifier is avail 

equipment. Write for 
talogu 10. The Buffalo-Spring- 
éeld Roller Co., Springfield, Ohio. 


Hydro-Mower 


RO-MOWER, a smooth operating, 
uses a heavy-duty hy 
capable of continuous opera- 
ery of at least 15 gpm at 800 
The pump operates the 

ver hydraulic curb and bar lift which 
ower a curb lift minimum of 18 
ift which makes it possible to 

ite the cutter bar in a position 55 
ow horizontal to 95° above horizontal. 


ion, a hydraulic motor operates 

i ir unit, optional with 5- and 6- 

gti vhich has 3-in. underserrated 

heavy-duty rock guards. 

nding feature of this un-t lies in 

oothness of operation and the fact 

though the initial cost may be 

higher, the cost per mile of 

nd repair should be consider- 

y than mechanical mowers of today. 
Oliver Corp., Chicago, Ill. 


Chain Belt Products 


Ao FT CAPACITY stationary mixer, 
Rex 56S, has been manufac 
mg the many features em- 

e mixer, the most outstanding 
g irbon steel drumhead liners, 
blades and buckets, manga- 

m rollers and accurate water 


ZONTAL moto-mixer contains 
that have made the 4'/, yd 
rizontal sizes so well known 
lity, low maintenance costs 
of high quality concrete 
include chain drum drive, 
lrum mounting, accurate 
ind trouble-free and versa 
For further information on 
s write for booklet 56S and 
tal-49. Chain Belt Co., 1600 
., Milwaukee 4, Wis. 
CIVIL EN 
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MUC 
PROTECTION! 


the leveling screws on 
the instrument leveling head 
above. See how they are always 
totally enclosed — regardless of 
their position “in” or “out”. This 
means all dust and dirt are sealed 
out — their precision sealed in. 
This is just one of the many 
extra protective refinements, extra 
features that guarantee you extra- 
long life and super precision re- 
sults with David White Instru- 
ments. There are other things too 
—the waterproof compass box, 
the overall weatherproof morocco 
finish—coated optics—hand-fitted, 
anti-friction, virgin hard, bell met- 
al centers—plus the David White 
improved engraved plate levels 
with counter adjusting springs. 
Yes, for instruments that guar- 
antee you the extra in precision and 


We offer the most 
expert Repair Service 
— on all makes of 
Instruments. 


gives you 


long life you want — it’s David 
White . . . makers of finest qual- 
ity instruments for over 40 years, 
For detailed information about the 
complete David White line of 
Transits, Universal Level Transits, 
Levels, Theodolites and engineer- 
ing supplies, write today for Cata- 
log No. 1048. 


359 West Court St. 
Milwaukee 12, Wis. 
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MEASURED 


Each ball bearing utilized in the patented Ball 
Bearing Base or spindle of a Brunson surveying 
instrument is electronically measured to match 
within 10-millionths of one inch. Superior 
construction assures lasting accuracy. 


Precision surveying instruments 


Transits, Lewels, Rods, Tripods 


ACCURACY 


distributed by 
CHARLES BRUNING COMPANY, INC. 
4754-58 Montrose Ave. @ Chicago 41, lil. 


Specifications for Construction 


Bituminous Surfacing 


First issued in 1947 and revised 
in June of 1949 


Completely up-to-date 
Specifications for 

| Bituminous Concrete 

Road Mix 


lt! Penetration Macadam 


Paper backed edition containing 
56 pages of valuable data. 


Price $1.00 per copy 
Order direct 


American Association of 
State Highway Officials 


1220 National Press Building 
Washington 4, D. C. 


Equipment, Materials & 
Methods (Continued) 


Earth Compactor 


ENTIRELY DIFFERENT in both principle 
and appearance from the commonly used 
sheepsfoot and rubber tire rollers is the new 
grid roller. It consists of two5-ft dia rollers 
attached to a frame which is towed behind 
a tractor or motor grader. Each roller is 
32 in. in width and made of ten replaceable 
sections of heavy, heat-treated alloy steel 
grid segments bolted onto circular side 
plates. These grids have the appearance of 
a woven, open-mesh grid made by interlac- 
ing 1'/,-in. round bars. Openings between 
adjacent bars are 3'/, in. square. There 


Grid Roller 


are no projecting teeth to uproot surfaces 
previously compacted The increased 
compaction per pass makes fewer passes 
necessary to meet required specifications 
In addition to its use as an earth compac- 
tor for airports, dams, leaves, fills, road 
building, etc., the grid has another main 
purpose, that of salvaging and maintaining 
bituminous or black top pavement. After 
the scarifying has been done, the roller 
breaks up and partially pulverizes road 
mix Pavements, compacts the sub-grade 
after the old pavement has been windrowed 
to the side, and then later compacts the fill 
of replaced broken-up black top prepara- 
tory to final surfacing. Additional in 
formation may be obtained by requesting 
form number 1126. Hyster Co., Portland 
8, Ore. 


Rotary Pump Line 


AN IMPROVEMENT IN DESIGN features 
on Worthington rotary pumps by the 
incorporation of a new line known as 
Gami has been announced. The new 
pumps employ the use of a mechanical 
seal and a self-lubricating type inboard 
sleeve bearing to carry overhung drives 
The seal and bearing assembly are inter- 
changeable on the same shaft with the 
standard stuffing box of the GA type 
pump, so that if service conditions change, 
substitutions of seal or stuffing-box can 
be easily made. The seal is subject to 
suction pressure only, and has been found 
tight even at high vacuum. It is ideally 
suited to installations requiring high 
vacuum and a drip-proof construction, 
are designed for handling liquids compara- 
tively free from abrasive or corrosive sub- 
stances, and are capable of handling a con- 
siderable amount of air or gas in the 
liquid. Write for Bulletin W-484-B-1 
Worthington Pump & Machinery Corp., 
Harrison, N.J. 


TRACING 


@ imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
ond transparency as the world famous 
Imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


IMPERIAL 
PENCIL 
TRACING | 


SOLD BY LEADING STATIONERY AND 
1 DRAWING MATERIAL DEALERS EVERYWHERE | 
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What About 
Checking On 
Operation Cost 


HIGH EFFICIENCY 
BRINGS BIG SAVING! 


in selecting a well water system, the matter 
of operation cost is of prime importance. 


For nearly seventy years Layne has been 
steadily building more and more efficiency 
nto their well water systems. Today they are 
accepted the world over as being the most 
economical to operate. 


And supporting efficiency, there is an 
extra ruggedness of construction that insures 
the maximum amount of long life. Each unit 
s precision built of finest materials, resulting 
na highly perfected and smooth operating 
system 


tis an acknowledged fact that Layne ha: 
duilt more fine well water systems than any 
other firm in the entire world. Furthermore, 
the Layne method of well construction and 
pump installation is recognized as being far 
uperior to the usual procedure. And once 
nstalled, the Layne organization is always 
svailable to supply service and parts—when 
and if needed. For catalogs, bulletins, etc., 
address LAYNE & BOWLER. INC., General 
Offices, Memphis 8, Tenn. 


WELL WATER 


COMPANIES: Layne-Arkansas Co., 
* Layne-Atiantic Co., Norfolk, Va. * 

Me ‘“mphis, Tenn Layne-Northern 

wak * Layne-Louisiana Co., Lake 
ulsiana Well Co., Monroe, La. * 
New York City * Layne-Northwest 

* Layne-Ohio Co., Columbus, Ohio 

nm Seattle, Wash * Layne-Texas 

‘as Layne-Western Co Kansas 
Mins Layne-Minnesota Co., Minneapolis, 
© Intee ‘tonal Water Corporation, Pittsburgh, 

© Lave _Water Supply, Ltd., London, Ont., 

. » Americana, S. A., Mexico, D. F. 

iter Company, Ames, Iowa 


Equipment, Materials & 
Methods (Continued) 


Motor Grader 


A COMPLETELY NEW 34.7 hp. Model ““D”’ 
motor grader has just been announced 
This rugged 8,500-lb machine introduces 
to the low-priced grader field, several 
popular accepted big grader features such 
as tandem rear-wheel drive, tubular frame 
design, and rear-mounted engine-trans- 
mission construction for improved visi- 


Model D Grader 


bility. It has been specifically engineered 
for low cost maintenance and light con- 
struction work, and is particularly de- 
signed to economically meet the needs of 
governmental bodies, contractors, loggers, 
mine operators, industrial plants, airports 
and railroads. A smooth flexible gasoline 
engine is another distinguishing feature of 
the power-packed Model ‘*D Valve-in- 
head design, high compression and heavy 
duty magneto assure maximum engine 
efficiency and operating economy. A high 
capacity water pump circulates water 
through the head and engine block while 
all bearing surfaces are supplied with oil 
circulated by a high-pressure oil pump. 
Allis-Chalmers Mfg. Co., Tractor Div., 
Milwaukee 1, Wis. 


-— ¢ 


Flexible Steel Face Forms 


ARTICULATED FLEXIBLE steel face forms 
for curb and gutter construction sim- 
plify the work of forming a battered curb 
face and accommodate any reasonablk 
size radius. The construction of com- 
bined concrete curb and gutter has al- 
ways presented the contractor with the 
problem of providing suitable forms for 
not only the tangent work, but also for 
the radius at driveways and street in- 
tersections, also on curved parkways. A 
new approach to this problem is pre- 
sented by the articulated flexible steel 
face forms. These consist of straight, 
rigid sections one foot long, all identical. 
A 10-ft length is made up of ten such 
sections and a 5-ft length is made up of 
five sections. The sections are assembled 
on to a steel cable, the cable passing 
through eyelets welded to the 1-ft sec- 
tions at both ends. Attached to one end 
of the cable is an I-bolt which ties to 
the outside eyelet of one of the end sec- 
tions. The opposite end of the cable is 
simply anchored to the opposite end sec 
tion with a cable clamp. For the back 


of the curb and the face of the gutter, 
standard flexible steel forms are used 
Blaw-Knox 


and set in the usual manner 


Co., Blaw-knox, Pa. 
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MacArthur 


SOIL AND ROCK: 
BORING DIVISION 


FOUNDATION EXPLORATION 
FOR HEAVY STRUCTURES 


through 


DIAMOND AND SHOT 
CORE DRILLING 


SOIL AND ROCK BORINGS 


DRY SAMPLE BORINGS 


TEST PITS 


MacArthur 
PILE 


(18 EAST 48th STREET 
NEW YORK 17,.NY 


AUTOMATIC 


Sewage Regulators 


Fig. B-19 


Automatic Sewage Regulators control 
sewage flows either by partially or 
completely cutting off such flows to 
suit head or tail water conditions or 
by “governing” to discharge a pre- 
determined quantity regardless of 
head or tail water conditions. 


Descriptive Bulletins and Engineering 
Date Available Upon Request. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


ry 
| 
| 
a | } 
| | 
| 
| + | | 
4 Bis \ | 
| 
! | 
«| 


reference book 


and working guide 


HYDROLOGY 


By C. O. WISLER, Professor of Hydraulic 
Engineering, University of Michigan, and 
E. F. BRATER, Associate Professor of Civil 
Engineering, University of Michigan 


fundamental 


Hydro ony 


principles of hydrology as they have 


presents the 


been developed up to the time of writ- 
ing 


Featured are: 


* The hydrograph—its characteristics 
and the factors that affect it. 


Precipitation—its causes, frequency, 
intensity, and methods of disposal. 


* The long term average and low 
water yield of drainage basins and 
wells. 


* Floods—their causes, frequency, 
and possible methods of relief. 


* The unit hydrograph, infiltration 
capacity, and other recent develop- 
ments. 


ted through th hook 


ak th practs 

a f t 

a xplanatory 
Add 4 
1949 419 pages $6.00 


EXAMINE FOR 10 DAYS 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 
Please m 10 days’ examination, a copy of 
& s HYDROLOGY 
keep *k lw plus posta ther 
“ lw the book postpaid 
Na 
Add 
City Zone State 
Employ 
)»-49 


100 
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Methods (Continued) 


Portable Generators 


A CompLere LINE oF fully equipped and 
self-contained trailer-mounted electric gen- 
erator sets in capacities ranging from 10 to 
85 kw have been manufactured. These 
units, specially designed for on-the-job 
operation, can be easily moved from loca- 
tion to location, making them ideal for 
road construction and maintenance, strip 
mining, bridge building, oil fields and con- 


Generator Sets Specially Designed for 
on-the-job Operation 


struction camps. Available in both diesel 
and gasoline, 50 and 60 cycles, and an all 
standard voltages, these generator sets 
consist of an engine driving a generator, 
with an instrument panel containing all 
starting controls and switchgear, spring- 
mounted on a sturdy, pneumatic-tired 4- 
wheel trailer. The trailer is equipped with 
a steel angle drawbar for attaching to 
truck or tractor 
may be obtained from International 
Diesel Electric Co., Inc., 1302 44 Ave., 
Long Island City i, N.Y. 


Wood Preservative 


THE PRESENT cost of lumber and of 
millwork, such as windows and doors, is 
high. That is one reason why more and 
more users of wood are insuring themselves 
against premature replacement resulting 


Detailed specifications | 


from decay, by the use of wood preserva- | 


tive on wood before and during erection. 
Tremco wood preservative, recently de- 
veloped by the Tremco Manufacturing 
Company's laboratories, offers a double- 
action treatment that prevents wood from 
rotting, keeps moisture out and reduces the 
possibility of shrinking and warping of 
wood. Any wood material can be treated, 
either in manufacture or at the time of 
installation. Simple application is made 
either by impregnation, dipping, brushing 
or painting. Tremco Mfg. Co., 8701 
Kinsman Road, Cleveland, Ohio. 
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Lite: ature Available 


Fighting Corrosion with 
4 title of Technical Publi- 
ittractive 10-page book- 
liscusses corrective meas- 
ic protection battery, de- 


CorROS! 


tion, acceptance and cost 
. and pictures are included. 
Proofing Corp., Belleville, 


Severa 

Electro Rust 
N.J. 

lereR—Bulletin No. 400 
sef formation on the the type H- 
ible to change the maxi- 
flow measurement through a 
e merely by the substitution 
float in the instrument. The 
ins operation and construc- 
wmpanied with pictures, dia- 
rams, Chart und specifications Simplex 
Valve & Meter Co., Philadelphia 42, Pa. 


rrayLor EQUIPMENT—An 8-page bulle- 
is 4120, offers detailed in- 
gvratory, reduction and jaw 
crushing rolls; feeders; ball, rod, 
ube mpartment mills; rotary kilns 
j other equipment used for mining, mill- 

g ing, concentrating and refining. 
The booklet is profusely illustrated with 
photographs, charts and diagrams. Tray- 
lor Engineering & Mfg. Co., Allentown, 


Pa. 


DrRaInace StructuRES—-A booklet of 
nterest to anyone specifying or designing 
rainage structures has just been pub- 


shed. Entitled ‘‘Engineering Data 
l Sectional Plate Pipe, Pipe-Arch, 
Arches,"’ it contains essential design and 


nating information on new sectional 
plate drainage products with 2-in. corruga 
tions. Profusely illustrated, it is a com 
lf-page manual including tables 
needed by the engineer in his work. Ad- 
vertising Div., Republic Steel Corp., 3100 
E. 45 St., Cleveland 4, Ohio. 


OpeRATING Cost Gutpe—A 24-page 

woklet is offered as an aid to the owners of 

ind shovels in correctly esti- 

ing the cost of ownership, operation 

nance of this type of equip- 

Charts and diagrams are included 

let. Copies of this pamphlet, 

hni Bulletin No. 2,’" may be ob 

lor hifty cents each. Complemen- 

lary copies will be furnished to engineering 

schools | colleges. Power Crane & 

Shovel Assoc., 74 Trinity Place, New 
York 6, N.Y. 


URBINE Pumps—A Johnston turbine 

ery water transfer job in the 

ition of industrial operations 

of two interesting and well- 

ooklets recently relased. The 

th the many applications for 

ire designed; explains how 

lity of parts still further ex- 

tility and economy; and by 

ional drawing shows the com- 

if the pumps, their relation to 

ich ot d the modus operandi of the 

mpiet hanism. Bulletin 1015 deals 

— ricated pumps, and Bulletin 

AVL the water-lubricated pump. 

eoutes Pump Co., Los Angeles 11, 
if. 


Any radii or com- 
bination of radii, in 

steel beams or plates 
to support any load 
pressure. Engineers 
should specify ‘‘Com- 


mercial” tunnel supports. 


Commercial 


DRILLED-IN CAISSONS 


«+ - LOCKED in the Rock 


The latest development in the art of feundetion construc 
hen the Drilied-in Caisson con be inetatled through omy 
overburden into rock 
indrvedvel 24 carry | 060 tons 

30° carry | 660 tons 

30” Consens carry 2.385 tons 

(boved on New York City Buvichng Code! 
Write for catalog — or cali ORegon 9 2082 


DRILINCAIS 


PATENTED 


“CORPORATION 


2 PARK AVENUE, NEW YORK 16, N. 
SPENCER, WHITE & PRENTIS, NEW YORK 


* WESTERN FOUNDATION CO., NEW YORK 


Write for our free booklet 


“COMMERCIAL TUNNEL LINERS” 


SHEARING & STAMPING CO. 


YOUNGSTOWN 
1, OHIO 
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Literature Available 
(Continued) 


Dicatire—A new data sheet on “ Dica 
lite in Concrete Construction”’ is now avail- 
able upon request. Dicalite in concrete 
construction helps make concrete more 
uniform It is a lightweight powdered 
material, packaged in bags, and is added at 
the mixer with other dry material. Great 
Lakes Carbon Corp., Bldg. Products Div., 
18 E. 48 St., New York 17, N.Y. 


Vatves—A new folder, Circular 101, 
describing the Kennedy bronze globe and 
angle valves with renewable composition 
disks is offered free upon request rhe 
folder is well illustrated with photographs 
of all the important construction features 
of this line of valves, recommended for 
services up to 150 Ib steam or 3500 Ib cold 
water, oil, air or gas. Kennedy Valve Mfg. 
Co., Elmira, N.Y. 


Woop Preservatives folder con 
taining information on chemical wood pre 
servatives has been issued. Designed to 
give general information on several of their 
products, including Penta preservative, 
Ambrocide, Permatox 10-S and Permatox 
WR, the bulletin has been printed in both 
English and Spanish. Title of the folder is 

How to Protect Wood Chermically.”’ 
Chapman Chemical Co., 770 Dermon 
Bldg., Memphis 3, Tenn. 


ANTI-BACTERIAL CEMENT An S8-pagt 
folder describes a brand new product, 
North American anti-bacterial cement 
With this sensational, completely new ce 
ment, ordinary methods may be used to 
make concrete that actually kills bacteria 
and fungi on contact and retains that 
power Che folder contains detailed re 
sults on actual tests as well as laboratory 
tests. North American Cement Corp., 41 
E. 42 St., New York 17, N.Y. 

INDUSTRIAL BUILDINGS--A new 8-page 
illustrated catalog describes the Rigidsteel 
design principle for economical building 
construction Rigidsteel design affords 
speedy construction without a network of 
trusses. Special applications for industrial, 
municipal or commercial buildings—either 
conventional or eccentric in design—are 
discussed in full. McCloskey Co. of Pitts- 
burgh, 3400 Liberty Ave., Pittsburgh 1, 
Pa. 

CENTRIFUGAL Pumps--A 16-page bulle 
tin gives the how and why of pump con 
struction and their effect on pump main 
tenance rhe booklet tells how to figure 
ahead; it carries tables to help determine 
total friction loss. Causes and cures for 
various sources of troubles are offered along 
with a maintenance timetable. Copies of 

Handbook for Care of Centrifugal 
Pumps,’ O8SX6256A, are available upon 
request. Allis-Chalmers Mfg. Co., 1187 
S. 70 St., Milwaukee, Wis. 


H-PrLinc—Catalog No. 223, incorporat 
ing in its contents useful information on di 
mensions and properties of H-piling, their 
characteristics, safe loads and design data, 
how to drive and driving formulas, load 
tests and test data, general specifications 
for H-piling, life expectancy of, designs of 
installations where H-piles were used has 
been issued. In all, 102 pages of text, illus 
trations, drawings and charts. Publica- 
tions Dept., Bethlehem Steel Co., Bethle- 
hem, Pa. 


102 


EXPERT “GUNITE” REPAIRS SAVE DANE 


In 1944, we were called upon to 
make “GUNITE” repairs on the Connec- 
ticut Light and Power Corporation's 
Tunnell Dam. Its poor condition, at that 
time, is shown in the upper right 
picture. 


After chipping away all loose and 
unsound masonry, we installed a system 
of drainage channels and weep pipes 
and completely reintegrated the down- 


(EMENT 


“GUNITE CONTRACTORS. 


GENERAL OFFICES —ALLENTOWN, PENNA.USA. 


SPENCER, WHITE & PRENTIS, INC 
10 EAST 40th ST. 


602 HAMMOND BLDG., DETROIT 76, MICH. 
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stream face with reinforced “GUNITE” 
The photo at left shows the actual 
application of “GUNITE” over welded 
reinforcing mesh. 


Other dams we have saved by this 
method are pictured in Bulletin (8) 
2400, together with a wide variety of 
other “GUNITE” applications. Write 
today, on your letterhead, for a copy. 


Send for catalogs 
descriptive of the 
latest foundation 


types and methods 


NEW YORK 16, N. ¥. 
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